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PALiEONTOGRAPHICAL SOCIETY.

VOLUME L.

CONTAINING

THE CRAG FORAMINIFERA. Part III. By Prof. T. R. Jones.

THE JURASSIC GASTEROPODA, INFERIOR OOLITE. Part I, No. IX ^Conclusion). By Wr. W. H.

HtTDLESTON. Pour Plates.

CARBONICOLA, ANTHRACOMYA, AND NAIADITES. Part III (Conclusion). By Dr. Wheelton

HiNi). One Plate.

THE CARBONIPEROUS LAMELLIBRANCHIATA. Part I. By Dr. Wheelton Hind. Two Plates.

THE DEVONIAN FAUNA OF THE SOUTH OF ENGLAND. Volume III, Part I. By the

Rev. G. F. Whidborne. Sixteen Plates.

ISSUED rOR 1896.

OCTOBER, 1896.



THE PAL^ONTOGRAPHICAL SOCIETY was established in the year 1847,

for the purpose of figuring and describing the whole of the British Fossils.

Each person subscribing One Guinea is considered a Member of the Society, and is

entitled to the Volume issuedfor the Year to which the Subscription relates.

Subscriptions are considered to be due on the First of January in each year.

The back volumes are in stock. Monographs which have been completed can

be obtained, apart from the annual volumes, on application to the Honorary Secretary.

Gentlemen desirous of forwarding the objects of the Society can be provided with

plates and circulars for distribution on application to the Honorary Secretary, the

Rev. Professor Thomas Wiltshire, M.A., F.G.S., 25, Granville Park, Lewisham,

London, S.E.

A List of completed Monographs ready for binding as separate volumes will be

found on page 22.

The Annual Volumes are now issued in two forms of Binding : 1st, with all the

Monographs stitched together and enclosed in one cover ; 2nd, with each of the

Monographs in a paper cover, and the whole of the separate parts enclosed in an

envelope.

Members wishing to obtain the Volume arranged in the latter form are requested

to communicate with the Honorary Secretary.
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OF

Clje Comicil Secretaries, antr ||[emljers

OF THE

PALiEONTOGRAPHICAL SOCIETY;

AND

I, A CATALOGUE OF THE WORKS ALREADY PUBLISHED
;

11. A CLASSIFIED LIST OF THE MONOGRAPHS COMPLETED, IN COURSE OF PUBLICATION,

AND IN PREPARATION, WITH THE NAMES OF THEIR RESPECTIVE AUTHORS;

III. THE DATES OF ISSUE OF THE ANNUAL VOLUMES
;

IV. A GENERAL SUMMARY, SHOWING THE NUMBER OF THE PAGES, PLATES, FIGURES,

AND SPECIES IN EACH MONOGRAPH
;

V. A STRATIGRAPHICAL LIST OF THE BRITISH FOSSILS FIGURED AND DESCRIBED IN THE
YEARLY VOLUMES.

VI. EXTRACT FROM THE REPORT OF THE COUNCIL TO THE ANNUAL GENERAL MEETING,

19th JUNE, 1896, GIVING A BRIEF HISTORY OF THE SOCIETY.
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Bath—Rf.v. H. H. Winavood, M.A., F.G.S.

Berlin—Messrs. Friedlander & Son.

Birmingham—W. R. Hughes, Esq., F.L.S.

Cambridge—H. WooDS, Esq., F.G.S.

Durham—Rz\. A. Watts, F.G.S.

Glasgow—M. Laurie, Esq., M.A.

Gloucester—S. S. Buckman, Esq., F.G.S,

Hertfordshire—J. HoPKiNSON, Esq., F.G.S.

Liverpool—G H Morton, Esq., F.G.S.

North Devon—Townsend M. Hall, Esq., F.G.S

Oxford—V^OY. A. H. Green, F.R.S.

Scotland (^Central and Southern)—Dr. J. Hunter-

Selkirk,

Sydney—H. Deane, Esq., F.L.S.
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Heb Most Gracious Majesty the Queen.

Academy of Natural Sciences, Philadelphia, U.S.A.

Adelaide Public Library, Australia.

Adlard, R. E., Esq., Bartholomew Close. E.G.

Agassiz, Alex., Esq., Cambridge, U.S.A.

Airdrie Public Library, Airdrie, N.B.

Albert Memorial Museum, Queen Street, Exeter.

Allendale E. J. A., Esq., Creswick, Victoria, Australia.

Amhurst College, Mass., U.S.A.

Arlecdon and Frizington Free Public Library, Arlecdon.

Asher and Co., Messrs., 13, Bedford Street, Covent Garden. W.C.

Athenaeum Library, Liverpool.

Auckland, The Institute of. New Zealand.

Balme, E. B. Wheatley, Esq,, Loughrigg, Ambleside.

Balston, W. E., Esq., F.G.S., Barvin, Potters Bar.

Banks, W. H., Esq., Ridgebourne, Kingiou, Herefordshire.

Barclay, Joseph G., Esq., 54, Lombard Street. E.G.
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Bedford, J., Esq., Woodhouse Cliff, Leeds.

Bedford Literary Institute, Bedford.

Belfast Library, Donegall Square North, Belfast.

Bell, W. H., Esq., F.G.S., Holt, Trowbridge.

* Tlie Members are requested to inform the Secretary of any errors or omissions in tliis list, and of any delay in

the transmission of the Yearly Volumes.



Bell and Bradfute, Messrs., 12, Bank Street, Edinburgh.

Berkeley, Earl of, The Heath, Bear's Hill, near Abingdon.

Berthaud, Prof., Faculte des Sciences, Lyons.

Bibliotheque de I'Ecole des Mines, Paris.

Bibliotheque du Museum d'Histoire Naturelle, Paris.

Bibliotheque du Palais des Arts, Lyons.

Bibliotheque Communal, Boulogne-sur-Mer, per Mons. Martel, Conserv. Adjoiuts.

Birkenhead Free Library, Birkenhead.

Birmingham Free Library, Ratcliff Place, Birmingham.

Birmingham Old Library, Union Street, Birmingham.

Blackburn Free Library, Blackburn.

Blackmore, Humphrey P., M.D., F.G.S., Salisbury.

Blake, W., Esq., Bridge House, South Petherton, Ilrainster.

Blanford, W. T., Esq., LL.D., F.R.S., 72, Bedford Gardens, Campden Hill. W.
Blathwayt, Lieut.-Col. Linley, Eagle House, Batheastou, Bath.

Blyth, C. E., Esq., Birdingbury Hall, near Rugby.

Bodleian Library, Oxford.

Bompas, G. C, Esq., F.G.S., 121, Westbourne Terrace, Hyde Park. W.
Bonissent, Monsieur, Clarentau.

Bonney, Rev. Prof. T. George, D. Sc, F.R.S., 23, Denning Road, Hampstead. N.W.
Bootle cum Linaci-e Free Public Library, Bootle, Liverpool.

Bordeaux, La Faculte des Sciences.

Boston Society of Natural History, Boston, U.S.A.

Bradford Technical College, Bradford.

Brenchley Trustees, Museum, Maidstone.

Brentford Free Public Library, Brentford.

Briggs, Miss Ellen, .55, Lincoln's Inn Fields. W.C.
Brighton and Sussex Natural History Society, Brighton.

Bristol Museum and Reference Library, Queen's Road, Bristol.

Bristol Naturalists Society, Geological Section., per A. W. Metcalfe, Esq,, Lluyd's Bank
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British Museum, Departmental Geological Library. S.W.

British Museum, Printed Book Department. W.C.
Bromley Public Library, Tweedy Road, Bromley.
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Bruce, J. Esq., Port Mulgrave, Hinderwell.

Buchan-Hepburn, Sir Archibald, Smeaton- Hepburn, Preston Kirk, East Lothian, N.B.
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Cambridge University Library, Cambridge,

Cambridge Philosophical Library, New Museums, Cambridge.

Campbell, Dr. D., Calne, Wiltshire.

Campbell, Rev. J., M.A., F.G.S., M.R.A.S.E., Holy Trinity, Glen Inues, New South Wales.

Canada Geological Survey, Sussex Street, Ottawa, Canada.

CardifiF Free Library, Cardiff.
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Chadwick Museum, Bolton.

Charterhouse School, Godalmiug.
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Cheltenham Natural Science Society, Cheltenham.
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Chester Society of Natural Science, Chester.
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Chicago, Library of, U.S.A.

Christchurch Free Public Library, Southwark. S.E.

Christiania, Library of University of, Norway.

Christ's College, Library of, Cambridge.

Chiswick Free Public Library, Chiswick, Middlesex.

Cincinnati Public Library, U.S.A.

Clark, J. E., Esq., Bootham Schnol, York.
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Clothworkers' Company, Mincing Lane. E.C.
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Cornell University, Ithica, U.S.A.
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Craig, R., Esq., King Cottage, Beith, Ayrshire, N.B.

Crosfield, Miss Margaret, Undercroft, Reigate.

Cross, Rev. J. E., F.G.S., Halecote, Grange-over-Sands.

Croston, J. W., Esq., F.G.S., 29, Ostrich Lane, Prestwich.

Croydon Free Library, Croydon.

Cullis, F. J., Esq., F.G.S., TufHey, Gloucestershire.

Darlington Public Library, Darlington.

Darwin, W. E., Esq., Ridgemont, Bassett, Southampton.

Dawkins, Prof. W. Boyd, F.R.S., G.S., Woodhurst, Wilmslow Road, Fallowfield, Manchester.

Day, Rev. Hen. George, M.A., 55, Denmark Villas, West Brighton.
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Deane, Henry, Esq., F.L.S., Local Secretary, Railway Department, Sydney, New South Wales.
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Devonshire, Duke of, F.R.S., G.S., &c., Devonshire House, Piccadilly. W.
Dewalque, Prof., F.C.G.S., Liege.

Dickinson, W., Esq., F.G.S., Warham Road, Croydon.
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Dorlodot, Rev. H. de, D.D., Prof. Cath. University, Louvain, Belgium.
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Downing, W. H., Esq., Earl's Court, Olton, near Birmingham.
Dowson, E. T., Esq., E.R.M.S., Geldeston, Beccles.

Dresden Nat. Society, Isis.

Drew, Dr. J., F.G.S., Montrose, Battledown, Cheltenham.
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R.S.O., Gloucestershire.
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Dunlop, R. Esq., Staurigg Oil Works, Airdrie, N.B.
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Gateshead-on-Tyne Public Library, Gateshead-on-Tyne.

Gatty, Charles Henry, Esq., LL.D., F.G.S., Felbridge Place, East Grinstead.

Gaudry, Prof., Membre de I'Institute, F.M.G.S., Museum d'Histoire Natureile, Paris.
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Kendal Literary Institution, The Museum, Kendal, per S. Severs, Esq., Hon. Sec.

Kilmarnock Library, Kilmarnock. N.B.
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Kirkby, J. W., Esq., Kirkland, Leven, Fife.
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Literary and Philosophical Society of Newcastle, Westgate Street, Newcastle-on-Tyne.
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Literary and Philosophical Society of Sheffield.

Liveing, Professor G. D., M.A., F.R.S., Cambridge.

Liverpool Free Public Library, Liverpool.

London Institution, Finsbury Circus. E.C.

London Library, St. James Square. S.W.

Loughborough Free Public Library, Loughborough.

Lubbock, Sir John W., Bart., M.P., F.R.S., L.S., &c., 15, Lombard Street. E.C.
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Peek, Sir Henry W., Bart., Rousdon, Devon.
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Walcott, C. D., Esq., U.S. Geological Survey, Washington, United States, America,

Walker, B. E., Esq., Canadian Bank of Commerce, Toronto, Canada.

Walker, Rev. F. A., Dues Mallard, Cricklewood. N.W.
Walmstedt, Dr. L. P., Professor of Mineralogy, Upsala.

Wandsworth Public Library, West Hill, Wandsworth. S.W.
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Weston Park Public Museum, Sheffield.
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§1. CATALOGUE OF WORKS
ALEEADT PUBLISHED BY

THE PALiEONTOGRAPHICAL SOCIETY:

Showing the Order of jjublicatioii ; the Years during which the Society has been in

operation ; and the Contents of each yearly Volume.

III.* „ 1849

lY. .. 1850

Vol. I. Issued for the Year 1847 The Crag Mollusca, Part I, Univalves, by Mr. S. Y. Wood, 21 plates.

r The Reptilia of the London Clay, Vol. I, Part I, Chelonia, &c., by Profs. Owen and
„ 11. „ 1848

\
Bell, 38 plates.

t The Eocene Mollusca, Part I, Cephalopoda, by Mr. F. E. Edwards, 9 plates.

"" The Entomostraca of the Cretaceous Formations, by Mr. T. R. Jones, 7 plates.

The Permian Fossils, by Prof. W"m. King, 29 plates.

The Reptilia of the London Clay, Vol. I, Part II, Crocodilia and Ophidia, &c., by Prof
Owen, 18 plates.

The Fossil Corals, Part I, Crag, London Clay, Cretaceous, by Messrs. Milne Edwards

I

and Jides Haime, 11 plates.

"' The Crag MoUusca, Part II, No. 1, by Mr. S. V. Wood, 12 plates.

The Mollusca of the Great Oolite, Part I, Univalves, by Messrs. Morris and Lycett, 15

plates.

The Fossil Brachiopoda, Vol. I, Part III, No. 1, Oolitic and Liassic, by Mr. Davidson,
' 13 plates.

* The Volume for the year 1849 consists of two separate portions, each of which is stitched in a paper cover, on
which are printed the dates 1848, 1849, and 1850. The one portion contains ' Cretaceous Entomostraca ' and 'Permian
Fossils;' the other, 'London Clay Reptilia,' Part II, and ' Fossil Corals,' Part I.
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Yol. V.

CATALOGUE OF WORKS-Continued.

T ^ !• ., r Z}^^
Reptilia of the Cretaceous Formations, by Prof. Owen, 39 plates.Issu^ for the I The Fossil Corals, Part 11, Oolitic, by Messrs. Mihie Edwards and Jules Haime

I ear Ibol l plates.

I The Fossil Lepadida?, by Mr. Charles Darwin, 5 plates.

„ VI.

.- VII. „ 1853,

^in-* „ 1854 -i

I- The Fossil Corals, Part III, Permian and Mountain-limestone, by Messrs. Milne
Edwards and Jules Haime, 16 plates.

,orn m!'° I!^^''m
^I'acliiopoda, Vol. I, Part I, Tertiary, by Mr. Davidson, 2 plates.

1852 i ihe Fossil Brachiopoda, Vol. I, Part II, No. 1, Cretaceous, by Mr. Davidson, 5 plates,
ihe Fossil Brachiopoda, Vol. I, Part III, No. 2, OoHtic, by Mr. Davidson, 5 plates.
The Eocene Mollusca. Part II, Pulmonata, by Mr. F. E. Edwards, 6 plates.

L ihe Radiana of the Crag, London Clay, &e., by Prof. E. Forbes, 4 plates.

r The Fossil Corals, Part IV, Devonian, by Messrs. Milne Edwards and Jules Haime, 10
jjlates.

'

m^*^ Yr^f^
Brachiopoda, Introduction to Vol. I, by Mr. Davidson, 9 plates.

The Mollusca of the Chalk, Part I, Cephalopoda, by Mr. D. Shai-pe, 10 plates,
ihe Molliisca of the Great Oolite, Part II, Bivalves, by Messrs. Mori-is and Lycett, 8

plates. '
'

The Mollusca o£ the Crag, Part II, No. 2, Bivalves, by Mr. S. V. Wood, 8 plates.
>- ihe Keptilia of the Wealden Formations, Part I, Chelonia, by Prof. Owen, 9 plates.

r ^^^ dossil Brachiopoda, Vol. I, Part II, No. 2, Cretaceous, with Appendix and Index
I

to Vol. I, by Mr. Davidson, 8 plates.

' ^1^^ ^r^]\'^'''^
^^}^^ Wealden Formations, Part II, Dinosauria, by Prof. Owen, 20 plates.

ihe Mollusca of the Great Oolite, Part III, Bivalves, by Messrs. Morris and Lycett, 7

The Fossil Corals, Part V, Silurian, by Messrs. Milne Edwards and Jules Haime. 16
plates.

The FossU Balanidae and Verrucidse, by Mr. Charles Darwin, 2 plates.
The Mollusca of the Chalk, Part II, Cephalopoda, by Mr. D. Sliarpe, 6 plates.

,

ihe Eocene Mollusca, Part III, No. 1, Prosobranchiata, by Mr. F. E Edwards 8^
plates.

'

r Tjie Molhisea of the Crag Part II, No. 3, Bivalves, by Mr. S. V. Wood, 11 plates,ihe Reptilia of the Wealden Formations, Part III, by Prof. Owen, 12 plates.

IX.t 185=; J %"/ Mollusca Part III, No. 2, Prosobranchiata, continued, by Mr. F. E.
' " -^°''^ "1 Edwards, 4 plates.

I Ji^*^
Mollusca of the Chalk, Part III, Cephalopoda, by Mr. D. Sharpe, 11 plates.The Tertiary Entomostraca, by Mr. T. R, Jones, 6 plates.

L ihe Fossil Echmodermata, Oolitic, Vol. I, Part I, by Dr. Wright, 10 plates.

The Fossil Echinodermata, Oolitic, Vol. I, Part II, by Dr. Wright, 12 plates.The Fossil Crustacea, Part I, London Clay, by Prof. Bell, 11 plates.
The Fossil Brachiopoda, Vol. II, Part IV, Permian, by Mr. Davidson, 4 plates.The Fossil Brachiopoda, Vol. II, Part V, No. 1, Carboniferous, by Mr. Da^ddson, 8 plates,ihe iieptiha of the Wealden Formations, Part IV (Supplement No. 1), by Prof. Owen

il plates. •'

L The Reptilia of the London Clay, Vol. I (Supplement), by Prof. Owen, 2 plates,

r Tf -5 Fossil Echinodennata, Oolitic, Vol. I, Part III, by Dr. Wright, 14 plates.

., XI. „ 1857 J It ??.' ri '%°^rPn'^^: ^°'- "•/^^•' ^.' ^°- - Carboniferous, by Mr. Davidson, 8 plates.

I Tf! ? ^ .- •''
i^}'^ Sr^^^^"''^

Formations (Supplement No. 1), by Prof. Owen 4 plates.The Reptihaof the Wealden Formations (Supplement No. 2), by Prof. Owen, 8 plates.
L The Polyzoa of the Crag, by Prof. Busk, 22 plates.

.
P «*

r Jfe^^^ii Echinodermata, Oolitic, Vol. I, Part IV, by Dr. Wright, 7 plates.The Eocene Molkisca, Part III, No. 3, Prosobranchiata continued, by Mr. F, E
YTT -.Qf-Q

I Edwards, 6 plates.
•'

" " " •'^^^
i

'^^^ ReptiHa of the Cretaceous Formations (Supplements No. 2, No. 3), by Prof Owen
I 7 plates. "^ '

!

^,^« ^^P*i^|^ °f ^^^ Purbeck Limestones, by Prof. Owen, 1 plate.
L ihe Fossil Brachiopoda, Vol. II, Part V, No. 3, Carboniferoui, by Mr. Davidson, 10 plates.

r rht ll'.^?^^''^^^l''^n%^'''Z^
'^' ^°- ^' Cai-boniferous, by Mr. Davidson, 20 plates.

•
XIII. „ 1859 "! Jhe Repti la of the Oohtic Formations, No. 1, Lower Lias, by Prof. Owen, 6 plates.

I

The Reptiha of the Kimmeridge Clay, No. 1, by Prof. Owen. 1 plate.
^

L The Eocene Mollusca, Part IV, No. 1, Bivalves, by Mr. S. V. Wood, 13 plates.

" This Vol. is marked on the outside 1855.
t This Vol. is marked on the outside 1856.

.. X. „ 1856
,
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f The Fossil Bracliiopoda, Vol. II, Part V, No. 5, Carboniferous, by Mr. Davidson, 8 plates.

Vol XIV Issued for the
^^^^ Reptilia of the Oolitic Formations, No. 2, Lower Lias, by Prof. Owen, 11 plates.

Year 1860 •
"^^^^ Reptilia of the Kimmeridge Clay, No. 2, by Prof. Owen, 1 plate.

I
The Fossil Estheriaj, by Prof. Rupert Jones, 5 plates.

L The Fossil Crustacea, Part II, Gault and Greensand, by Prof. Bell, 11 plates.

r The Fossil Echiuodermata, Oolitic, Vol. II, Part I (Asteroidea), by Dr. Wright, 13

plates.

Supplement to the Great Oolite Mollusca, by Dr. Lycett, 15 plates.

f The Fossil Echinodermata, Cretaceous, Vol. I, Part I, by Dr. Wright, II plates.

I

The Trilobites of the Silurian, Devonian. &c.. Formations, Part I (Devonian and
!

Silurian), by Mr. J. W. Salter, 6 plates.
XVI. „ 1862 -j The Fossil Brachiopoda, Vol. III. Part VI. No. 1. Devonian, by Mr. Da\'idson, 9 plates.

The Eocene Mollusca, Part IV, No. 2. Bivalves, by Mr. S. V. Wood, 7 plates.

I The Reptilia of the Cretaceous and Wealden Formations (Supplements), by Prof. Owen,
L 10 plates.

C The Trilobites of the Silurian, Devonian, &c.. Formations, Part II, by Mr. J. W.
I

Salter, 8 plates.
XVII. „ 1863

-j
The Fossil Brachiopoda, Vol. in, Part VI, No. 2, Devonian, by Mr. Davidson, 11 plates.

I
The Belemnitidae, Part I, Introduction, by Prof. Phillips.

L The Rej^tilia of the Liassic Formations, Part I, by Prof. Owen, 16 plates.

r The Fossil Echinodermata, Oolitic, Vol. II, Part II (Liassic Ophiuroidea), by Dr.

I

Wright, 6 plates.

I

The Trilobites of the Silurian, Devonian, &c.. Formations, Part III, by Mr. J. W.
I

Salter, 11 plates.
XVIII. „ 1864 <{ The Belemnitidas, Part II, Liassic Belemnites, by Prof. Phillips, 7 plates.

1
The Pleistocene Mammalia, Part I, Introduction, Felis spelsea, by Messrs. W. Boyd

Dawkins and W. A. Sanford, 5 plates.

I Title-pages, &c., to the Monographs on the Reptilia of the London Clay, Cretaceous,
L and Wealden Formations.

f The Crag Foraminifera, Part I, by Messrs. T. Rupert Jones, W. K. Parker, and
I H. B. Brady, 4 plates.

XIX.* „ 1865 -j Supplement to the Fossil Corals, Part I, Tertiary, by Dr. Duncan, 10 plates.

The Fossil Merostomata. Part I, Pterygotus, by Mr. H. Woodward, 9 plates.

LThe Fossil Brachiopoda, Vol. Ill, Part VII, No. 1, Silurian, by Mr. Davidson, 12 plates.

f Supplement to the Fossil Corals, Part IV, No. 1. Liassic, by Dr. Duncan, II plates.

I The Trilobites of the Silurian, Devonian, &c.. Formations, Part IV (Silurian), by Mr.
XX.* „ 1866 -! J. W. Salter, 6 plates.

I The Fossil Brachiopoda. Vol. III. Part VII, No. 2, Silurian, by Mr. Davidson, 10 plates.
L The Belemnitidae, Part III, Liassic Belemnites, by Prof. Phillips, 13 plates.

f Flora of the Carboniferous Strata, Part I, by Mr. E. W. Binney, 6 plates.

Supplement to the Fossil Corals, Part IV, No. 2, Liassic, by Dr. Duncan, 6 plates.

I The Fossil Echinodermata, Cretaceous, Vol. I, Part II, by Dr. Wright, 14 plates.

XXI.* „ 1867 H The Fishes of the Old Red Sandstone, Part I, by Messrs. J. Powrie and E. Ray
I

Lankester, 5 plates.

The Pleistocene Mammalia, Part II, Felis spetea, continued, by Messrs. W. Boyd
Dawkins and W. A. Sanford, 14 plates.L

r Supplement to the Fossil Corals, Part II, No. 1, Cretaceous, by Dr. Duncan, 9 plates.

I

The Fossil Merostomata, Part II, Pterygotus, by Mr. H. Woodward. 6 plates.

The Fossil Brachiopoda, Vol. Ill, Part VII, No. 3, Silurian, by Mr. Davidson, 15 plates.

„ XXIL* „ 1868 ^ The Belemnitidas, Part IV, Liassic and Oolitic Belemnites, by Prof Phillips, 7 plates.

I The Reptilia of the Kimmeridge Clay, No. 3, by Prof. Owen, 4 plates.

I The Pleistocene Mammalia, Part III, Felis spelaea, concluded, with F. lynx, by
l. Messrs. W. Boyd Dawkins and W. A. Sanford, 6 plates.

f Supplement to the Fossil Corals, Part II, No. 2, Cretaceous, by Dr. Duncan, 6 plates.

I

The Fossil Echinodermata, Cretaceous, Vol. I, Part III, by Dr. Wright, 10 plates.

I

The Belemnitidaa, Part V, Oxford Clay, &c., Belemnites. by Prof Phillips, 9 plates,

„ XXIII.* „ 1869 -j The Fishes of the Old Red Sandstone, Part I (concluded), by Messrs. J. Powrie and
I

E. Ray Lankester, 9 plates.

I The Reptilia of the Liassic Formations, Part II, by Prof. Owen, 4 plates.

I The Crag Cetacea, No. 1, by Pi-of. Owen, 5 plates.

* These Volumes are issued in two forms of binding ; first, with all the Monographs stitched together and enclosed in
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope.
The previous Volumes are not in separate parts.
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Vo]. XXIV.* Issued for the
Year 1870

XXV.* 187H

L

XXVI*

XXVII*

XXVIII.*

XXIX.*

XXX.*
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r The Flora of the Carboniferous Strata, Part II, by Mr. E. W. Binney, 6 plates.

j

The Fossil Echinodermata, Cretaceous, Vol. I, Part IV, by Dr. Wright, 10

J plates.

I

The Fossil Brachiopoda, Vol. Ill, Part VII, No. 4, Silurian, by Mr. Davidson, 13 plates.

The Eocene Mollusca, Part IV, No. 3, Bivalves, by Mr. S. V. Wood, 5 plates.

^ The Fossil Mammalia of the Mesozoic Formations, by Prof. Owen, 4 plates,

r The Flora of the Carboniferous Strata, Part III, by Mr. E. W. Binney, 6 plates.

The Fossil Merostomata, Part III, Pterygotus and Slimonia, by Mr. H. Woodward,
5 plates.

Supplement to the Crag Mollusca, Part I (Univalves), by Mr. S. V. Wood, with an
Introduction on the Crag District, by Messrs. S. V, Wood, jun., and F. W.
Harmer, 7 plates and map.

Supplement to the Reptilia of the Wealden (Iguanodon), No. IV, by Prof. Owen,
3 plates

The Pleistocene Mammalia, Part IV, Felis pardus, &c., by Messrs. W. Boyd Dawkins
and W. A. Sanford, 2 plates.

The Pleistocene Mammalia, Part V, Ovibos nioschatus, by Mr. W. Boyd Dawkins,
5 plates,

r Supplement to the Fossil Corals, Part III (Oolitic), by Prof. Duncan, with an Index
to the Tertiary and Secondary Species, 7 plates.

iQ^o J The Fossil Echinodermata, Cretaceous, Vol. I, Part V, by Dr. Wright, 5 plates.

'^1 The Fossil Merostomata, Part IV (Stylonurus, Eurypterus, Hemiaspis), by Mr. H.
I Woodward, 10 plates.

L The Fossil Trigoni^, No. I, by Dr. Lycett, 9 plates.

f The Fossil Echinodermata, Cretaceous, Vol I, Part VI, by Dr. Wright, 8 plates.

Siipplement to the Fossil Brachiopoda, Vol. IV, Part I (Tertiary and Cretaceoiis), by
Mr. Davidson, 8 jjlates.

1873 -i

Supplement to the Crag Mollusca, Part II (Bivalves), by Mr. S. V. Wood, 5 plates.

I Supplement to the Reptilia of the Wealden (Iguanodon), No. V, by Prof. Owen.

I

2 plates.

j

Supplement to the Reptilia of the Wealden (Hylseochampsa) No. VI, by Prof. Owen.
^ The Fossil Reptilia of the Mesozoic Formations, Part I, by Prof. Owen, 2 plates.

f The Post-Tertiary Entomostraca, by Mr. G. S. Brady, Rev. H. W. Crosskey, and Mr.
I

D. Robertson, 16 plates.

1874 { The Carboniferous Entomostraca, Part I (Cypridinadse), by Prof. T. Rupert Jones

I

and Messrs. J. W. Kirkby and G. S. Brady, 5 plates.

[_ The Fossil Trigoniae, No. II, by Dr. Lycett, 10 plates.

C The Flora of the Carboniferous Strata, Part IV, by Mr. E. W. Binney, 6 plates.

The Fossil Echinodermata. Cretaceous, Vol. I, Part VII, by Dr. Wright, 10 plates.

The Fossil Trigonis, No. Ill, by Dr. Lycett, 8 plates.

(^ The Fossil Reptilia of the Mesozoic Formations, Part II, by Prof. Owen, 20 plates.

rThe Carboniferous and Permian Foraminifera (the genus Fusulina excepted), by Mr.

I

H. B. Brady, 12 plates.

187« J
Supplement to the Fossil Brachiopoda, Vol. IV, Part II, No. 1 (Jurassic and Triassic),

•^°'"' ">

by Mr. Davidson, 8 plates.

1875

XXXI.* 1877

I Supplement to the Reptilia of the Wealden (Poikilopleuron and Chondrosteosaiirus),
L No. VII, by Prof. Owen, 6 plates.

f Supplement to the Eocene Mollusca (Bivalves), by Mr. S. V. Wood, 2 plates.

The Fossil Trigoniae, No. IV, by Dr. Lycett, 13 plates.

The Eocene Mollusca (Univalves), Part IV, by Mi-. S, V. Wood, 1 plate.

The Carboniferous Ganoid Fishes, Part I (Palaeoniscidse), by Dr. Traquair, 7 plates.

j

The Fossil Reptilia of the Mesozoic Formations. Part III, by Prof. Owen, 2 plates.

L The Fossil Elephants (E. antiquus). Part I, by Prof. Leith Adams, 5 plates,

r The Fossil Echinodermata, Cretaceous, Vol. I, Part VIII, by Dr. Wright, 8 plates.
Index and Title Page to the Fossil Echinodermata, Oolitic, Vol. I (Echinoidea), by Dr

Wright.
The Fossil Merostomata, Part V (Neolimulus, &c.), by Dr. H. Woodward, 6 plates.
Supplement to the Fossil Brachiopoda, Vol IV, Part II, No. 2 (Jurassic and Triassic),

\ by Mr. Davidson, 13 plates.

The Lias Ammonites, Part I, by Dr. Wright. S plates.

The Sirenoidand Crossopterygian Ganoids, Part I, by Prof. Miall, 6 plates.

Supplement to the Reptilia of the Wealden (Goniopholis, Petrosuchus, and Sucho-
saurus). No. VIII, by Prof. Owen, 6 plates.

[_ The Pleistocene Mammalia, i'art A (Preliminary Ti-eatise), by Prof. Boyd Dawkins.
* These Volumes are issued in two forms of binding ; first, with all the Monographs stitched together and enclosed in

one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope.
The previous Volumes are not in separate parts.

XXXII.* 1878
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Vol. XXXIII.* Issued for the
Year 1879

I'

„ XXXIV.* 1880

„ XXXV.* 1881

„ XXXVJ.* 1882

CATALOGUE OF WORKS-Continued.

( The Eocene Flora, Vol. I, Part I, by Mr. J. S. Gardner and Baron Ettingshausen, 5 plates.

Second Supplement to the Crag Mollusca (Univalves and Bivalves), by Mr. S. V. Wood,
6 plates.

The Fossil Trigonice, No. V (Conclusion), by Dr. Lycett, 1 plate.

The Lias Ammonites, Part II, by Dr. Wright, 10 plates.

Supplement to the Reptilia of the Wealden (Goniopliolis, Bracbydectes, Nannosuchus,
Theriosuchus, and Nuthetes), No. IX, by Prof. Owen, 4 plates.

The Fossil Elephants (E. primigenius). Part II, by Prof. Leith Adams, 10 plates.

f The Eocene Flora, Vol. I, Part II, by Mr. J. S. Gardner and Baron Ettingshausen,

j

6 plates.

The Fossil Echinodermata, Oolitic, Vol. II, Part III (Asteroidea and Ophiuroidea),

J
by Dr. Wright, 3 plates.

I

Supplement to the Fossil Brachiopoda, Vol. IV, Part III (Permian and Carboniferous),

j

by Mr. Davidson, 8 plates.

!
The Lias Ammonites, Part III, by Dr. Wright, 22 plates.

l^The Reptilia of the Loudon Clay, Vol. II, Part I (Chelone) by Prof. Owen, 2 plates.

'The Fossil Echinodermata, Cretaceous, Vol. I, Part IX, by Dr. Wright, 6 plates.

Supplement to the Fossil Bracbiopoda, Vol. IV, Part IV (Devonian and Silurian,

from Budleigh-Salterton Pebble Bed), by Mr. Davidson, 5 plates.

The Fossil Trigonise (Supplement No. 1), by Dr. Lycett.

The Lias Ammonites. Part IV, by Dr. Wright, 10 plates.

The Reptilia of the Liassic Formations, Part III (Conclusion), by Prof. Owen, 13 plates.

The Fossil Elephants (E. primigenius and E. meridionalis), Part III (Conclusion),

by Prof. Leith Adams, 13 plates.

f The Eocene Flora, Vol. I, Part III (Conclusion), by Mr. J. S. Gardner and Baron
Ettingshausen, 2 plates.

I

Third Supplement to the Crag Mollusca, by the late Mr. S. V. Wood, 1 plate.

i The Fossil Echinodermata, Cret., Vol. I, Part X (Conclusion), by Dr. Wright, 5 plates.

Supplement to the Fossil Brachiopoda, Vol. IV, Part V (Conclusion), by Dr. Davidson.
Do., Vol. V, Part I (Devonian and Silurian), by Dr. Davidson, 7 plates.

^The Lias Ammonites, Part V, by Dr. Wright, 22 plates.

f The Eocene Flora, Vol. II, Part I, by Mr. J. S. Gardner, 9 plates.

The Trilobites of the Silurian, Devonian, &c.. Formations, Part V (Conclusion), by the

I
late Mr. J. W. Salter.

J The Carboniferous Trilobites, Part I, by Dr. H. Woodward, 6 plates.

I
Supplement to the Fossil Brachiopoda, Vol. V, Part II (Silurian), by Dr. Davidson,

10 plates.

I
The Fossil Trigonise (Supplement No. 2), by the late Dr. Lycett, 4 plates.

t_ The Lias Ammonites, Part VI, by Dr. Wright, 8 plates.

C
The Eocene Flora, Vol. II, Part II, by Mr. J. S. Gardner, 11 plates.

I

The Carboniferous Entomostraca, Part I, No. 2 (Conclusion), by Prof. T. Rupert Jones.

I

Mr. J. W. Kirkby, and Prof. G. S. Brady, 2 plates.

1884
<i
The Carboniferous Trilobites, Part II, by Dr. H. Woodward, 4 plates.

Supplement to the Fossil Brachiopoda, Vol. V, Part III (Conclusion), by Dr. D.ividson,

I 4 plates.

L The Lias Ammonites, Part VII, by Dr. Wright, 10 plates.

r The Eocene Flora, Vol. II, Part III (Conclusion), by Mr. J. S. Gardner, 7 plates.

I
The Stromatoporoids, Part I, by Prof. Alleyne Nicholson, 11 plates.

1885 -1 The Fossil Brachiopoda (Bibliography), Vol. Yl(Conclusioyi), by the late Dr. Davidson
and Mr. W. H. Dalton.

'^The Lias Ammonites, Part VIII (Conclusion), by the late Dr. Wright, 1 plate.

f The Morphology and Histology of Stigmai'ia Ficoides, by Prof. W. C. Williamson,
15 plates.

10QC J
"^^^ Fossil Sponges, Part I, by Dr. G. J. Hinde, 8 plates.

ISbb 1 rpj^g Jurassic Gasteropoda, Part I, No. 1, by Mr. W. H. Hudleston.
The Inferior Oolite Ammonites. Part I, by Mr. S. S. Buckman, 6 plates.

^The Pleistocene Mammalia, Part VI, by Prof. Boyd Dawkins, 7 plates.

!The Fossil Sponges, Part II, by Dr. G. J. Hinde, 1 plate.

The Palseozoic Phyllopoda, Part I, by Prof. T. R. Jones and Dr. Woodward, 12 plates.

The Jurassic Gasteropoda, Part I, No. 2, by Mr. W. H. Hudleston, 6 plates.

The Inferior Oolite Ammonites, Part II, by Mr. S. S. Buckman, 8 plates.

* These Volumes are issued in two forms of binding ; first, with all the Monographs stitched together and enclosed in
one cover ; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope.

„ XXXVIL* 1883

XXXVIII.*

„ XXXIX.*

„ XL.*

„ XLI.*
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CATALOGUE OF WORKS-Continued.

Vol. XLII.* Issued for the ,

Tear 1888
">

XLIIL* 1889

„ XLIV *

„ XLV*

The Stromatoporoids, Part II, by Prof. AUeyne Nicholson, 8 plates.

The Tertiary Entomostraca (Supplement), by Prof. T. Rupert Jones and Mr. C. D.
Sherliorn, 3 plates.

The Jurassic Gasteropoda, Part I. No. 3, by Mr. W. H. Hudlestou, 5 plates.

The Inferior Oolite Ammonites. Part III, by Mr. S. S. Buckman, 10 plates.

The Devonian Fauna of the South of England, Part I, by the Rev. G. F. Whidborne,
4 plates.

Title-pages t ) the Monographs on the Reptilia of the Wealden and Parbeck (Supple-

ments), Kimmeridge Clay, and Mesozoic Formations, and on the Cetacea of

the Red Crag.

f The Cretaceous Entomostraca (Supplement), by Prof. T. Rupert Jones and Dr. G. J.

Hinde, 4 plates.

J
The Jurassic Gasteropoda, Part I. No. 4, by Mr. W. H. Hudleston, 5 plates.

I
The Inferior Oolite Ammonites, Part IV, by Mr. S. S. Buckman, 13 plates.

I
The Devonian Fauna of the South of England, Part II, by the Rev. G. F. Whidborne.

L 12 plates.

f The Stromatoporoids, Part III, by Prof. AUeyne Nicholson, 6 plates.

I
The Fossil Echinodermata, Cretaceous, Vol. II, Part I (Asteroidea), by Mr. W. Percy

I
Sladen, 8 plates.

1890 ^ The Inferior Oolite Ammonites, Part Y, by Mr. S. S. Buckman, 8 plates.

1
The Devonian Fauna of the South of England, Part III, by the Rev. G. F. Whidborne,

I
9 plates.

(^Title-pages to the Supplement to the Fossil Corals, by Prof. Duncan.

f The Jurassic Gasteropoda, Part I, No. 5, by Mr. W. H. Hudleston, 4 plates,

I

The Inferior Oolite Ammonites, Part VI, by Mr. S. S. Buckman, 12 plates.

1891 { The Devonian Fauna of the South of England, Part IV (Conclusion of Vol. I),

I

7 plates.

L „ ,, Vol. II, Part I, by the Rev. G. F. Whidborne, 5 plates.

fTlie Stromatoporoids, Part IV [Conclusion], by Prof. AUeyne Nicholson, 4 plates.

! The Paleozoic Phyllopoda, Part II, by Prof. T. R. Jones and Dr. Woodward, 5 plates.

The Jurassic Gasteropoda, Part I, No. 6, by Mr. W. H. Hudleston, 6 plates.

The Inferior Oolite Ammonites, Part VII, by Mr. S. S. Buckman, 20 plates.

I

The Devonian Fauna of the South of England, Vol. II, Part II, by the Rev. G. F.

L Whidborne, 5 plates.

r The Fossil Sponges, Part III, by Dr. G. J. Hinde, 10 plates.

The Fossil Echinodermata, Cretaceous, Vol. II, Part II (Asteroidea), by Mr. W. Percy
igQQ J Sladen, 8 plates.

T The Inferior Oolite Ammonites, Part VIII, by Mr. S. S. Buckman, 16 plates.

The Devonian Fauna of the South of England, Vol. II, Part III, by the Rev. G. F.

Whidborne, 7 plates.

r The Jurassic Gasteropoda, Part I, No. 7, by Mr. W. H. Hudleston, 6 plates.

1894 J
Carbonicola, Anthracomya, and Naiadites, Part I, by Dr. W. Hind, 11 plates.

]
The Inferior Oolite Ammonites, Part IX, by Mr. S. S. Buckman, 11 plates.

L The Fishes of the Old Red Sandstone, Part II, No. 1, by Dr. R. H. Traquair, 4 plates.

f The Crag Foraminifera, Part II, by Prof. T. R. Jones, 3 plates.

I

The Jurassic Gasteropoda, Part I, No. 8, by Mr. W. H. Hudleston, 8 plates.

.{ Carbonicola, Anthracomya, and Naiadites, Part II, by Dr. W. Hind, 9 plates.

I
The Devonian Fauna of the South of England, Vol. II, Part IV, by the Rev. G.F.

(^ Whidborne, 7 plates.

<" The Crag Foraminifera, Part III, by Prof. T. R. Jones.
The Jurassic Gasteropoda, Part I. No. 9 (Conclusion), by Mr. W. H. Hudleston,

4 plates.

J Carbonicola, Anthracomya, and Naiadites, Part III (Conclusion), by Dr. W. Hind,
1 plate.

Carboniferous Lamellibranchiata', Part I, by Dr. W. Hind, 4 plates.

The Devonian Fauna of the South of England, Vol. Ill, Part I, by the Rev. G. F.
Whidborne, 16 plates.

* These Volumes are issued in two forms of binding; first, with all the Monographs stitched together and enclosed in
one cover; secondly, with each of the Monographs separate, and the whole of the separate parts placed in an envelope.
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§ II. LIST OF MONOGRAPHS
Completed, in course of Publication, and in Preparation.

1. MONOGRAPHS which have been Completku, aud which may be bound as separate

Volumes, with directions for the Binding :

—

The Morphology and Histology of Stigmaria ficoides by Prof. W, C. Williamson. [Complete

with Title-page and Index hi the Volume for the year 1886.)

The Eocene Flora, Vol. I (Filices), by Mr. J. S.Gardner and Baron Eltingshansen. {Complete

in the Volumes for the years 1879, 1880, and 1882. Title-page, Index, and directions

for the binding, will be found in the Volume for 1882.)

The Eocene Flora, Vol. II (Gymnospermae), by Mr, J. S. Gardner. [Complete in the

Volumes for the years 1883, 1884, and 1885. Title-page, Index, and directions for the

binding, loill be found in the Volume for 1885.)

The Carboniferous and Permian Foraminifera (tlie genus Fusulina excepted), by ]Mr. H. B.

Brady. [Complete in the Volume for the year 1876.)

The Stromatoporoids, by Prof. AUeyne Nicholson. [Complete in the Volumes for the

years 1885, 1888, 1890, and 1892. The Title-page, Index, and directions for binding loill

be found in the Volume for the year 1892.)

The Tertiary, Cretaceous, Oolitic, Devonian, and Silurian Corals, by MM. Milne-Edwards

and J. Haime. [Complete in the Volumes for the years 1849, 1851, 1852, 1853, and

1854. The Title-page and Index, with corrected explanations of Plates XVII and XVIII,

ivill be found in the Volume for the year 1854.)

Supplement to tlie Tertiary, Cretaceous, Liassic, and Oolitic Corals, by Prof. ^Martin Duncan.

[Complete in the Volumes for the years lb65, 18G6, 1867, 1868, 1869, 1872, and 1890.

The Title-page, ivith directions for binding, will be found in the Volume for the year 1890.)

The Polyzoa of the Crag, by Mr. G. Busk. [Complete tvith Title-page and Index in the

Volume for the year 1857.)

The Tertiary Echinodermata, by Professor Forbes. {^Complete ivith Title-page in the Volume

for the year 1852.)

The Fossil Cirripedes, by Mr. C. Darwin. [Complete in the Volumes for the years 1851, 1854,

and 1858. The Title-page ivill be found in the Volume for the year 1854, and the Index

in the Volume for the year 1858.

The Post-Tertiary Eutomostraca, by Mr. G. S. Brady, the Rev. H. W . Crosskey, and Mr. D.

Robertson. [Complete, with Title-page and Index, in the Volume for the year 1874.)

The Tertiary Eutomostraca, by Prof. T. Rupert Jones. [Complete, with Title-page and Index,

in the Volume for the year 1855.)

Supplement to the Tertiary Eutomostraca, by Prof. T. Rupert Jones. [Complete, with Title-

page and Index, in the Volume for the year 1888.)

The Cretaceous Eutomostraca, by Prof. T. Rupert Jones. [Complete, ivilh Title-page and

Index, in the Volume for the year 1849.)

Supplement to the Cretaceous Eutomostraca, by Prof. T. Rupert Jones and Dr. G. J. Hinde.

[Complete, with Title-page and Index, in the Volume for the year 1889.)

The Carboniferous Entomostraca, Part I (Cypridinadse and their allies), by Prof. T. Rupert

Jones, Mr. J. W. Kirkby, aud Prof. G. S. Brady. [Complete in the volumes for the years

1874 a«c? 1884. The Title-page and Index will be found in the Volume for the ?/ea?' 1884.)

The Fossil Estherise, by Prof. T. Rupert Jones. [Complete, with Title-page and Index, in the

Volume for the year 1860.)
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The Trilobites of the Cambrian, Silurian, and Devonian Formations, by Mr. J. W. Salter.

{Complete in the Volumes for the years 1862, 1863, 1864, 1866, and 1883. The Title-

page and Index, with directions for the binding, will be found in the Volume for the year

1883.)

The Fossil Merostomata, by Dr. H. Woodward. {Complete in the Volumes for the years

1865, 1868, 1871, 1872, and 1878. The Title-page and Index, with directions for the

binding, will be found in the Volume for the year 1878.)

The Fossil Brachiopoda (Tertiary, Cretaceous, Oolitic, and Liassic), Vol. I, by Mr. T. Davidson.

{Complete in the Volumes for the years 1850, 1852, 1853, and 1854. The Index will be

found in the Volume for the year 1854, and corrected Title-page in that for 1870.)

The Fossil Brachiopoda (Permian and Carboniferous), Vol. II, by Mr. T. Davidson. {Complete

in the Volumes for the years 1856, 1857, 18J8, 1859, ««f? 1860. The Index will be found

in the Volume for the year 1860, and corrected Title-page in that for 1870.)

The Fossil Brachiopoda (Devonian and Silurian), Vol. Ill, by Mr. T. Davidson. {Complete in

the Volumes for the years 1862, 1863, 1865, 1866, 1868, and 1870. The Title-page and

Index will be found in the Volume for the year 1870.)

The Fossil Brachiopoda, Vol. IV, by Dr. T. Davidson. Supplements: Tertiary, Cretaceous,

Jurassic, Triassic, Pernaian, and Carboniferous. {Complete in the Volumes for the years

1873, 1876, 1878, 1880, 1881, and 1882. The Title-page and Index, with directions for

the binding ivill be found in the Volume for the year 1882.)

The Fossil Brachiopoda, Vol. V, by Dr. T. Davidson. Supplements : Devonian and Silurian.

Appendix to Supplements, General Summary, Catalogue and Index of the British Species.

{Complete in the Volumes for the years 1882, 1883, and 1884. The Title-page, with

directions for the binding will be found in the Volume for the year 1884.)

The Fossil Brachiopoda, Vol. VI, by Dr. T. Davidson and Mr. W. H. Dalton. Biblio-

graphy. {Complete in the Volume for the year 1885.)

The Eocene Bivalves, Vol. I, by Mr. S. V. Wood. {Complete, ivith Title-page and Index, in

the Volumes for the years 1859, 1862, and 1870. The directions for the binding will be

found in the Volume for the year 1870.)

Supplement to the Eocene Bivalves, by Mr. S. V. Wood. {Complete, with Title-page and
Index, in the Volume for the year 1877.)

The Eocene Cephalopoda and Univalves, Vol. I, by Mr. F. E. Edwards and Mr. S. V. Wood.
{Complete in the Volumes for the years 1848, 1852, 1854, 1855, 1858, and 1877. The

Title-page, Index, and directions for the binding, will be found in the Volume for the year

1877.)

The Mollusca of the Crag, Vol. I, Univalves, by Mr. S. V. Wood. {The Text, Plates, and

Index, will be found in the Volume for the year 1847, and the Title-page will be found in

the Volume for the year 1855.)

The Mollusca of the Crag, Vol. II, Bivalves, by Mr. S. V. Wood. {Complete in the Volumes

for the years 1850, 1853, 1855, 1858, and 1873. The Title-page tvill be found in the

Volume for the year 1873, and the Index will be found in the Volume for the year 1855,

and a Note in the Volume for the year 1858).

The Mollusca of the Crag, Vol. Ill, Supplement, by Mr. S. V. Wood. {Complete in the

Volumes for the years 1871 and 1873. The Title-page and Index will be found in the

Volume for the year 1873.)

Second Supplement to the Crag Mollusca, by Mr. S. V. Wood. {Complete, with Title-page

and Index, in the Volume for the year 1879.)

The Gasteropoda of the Inferior Oolite, by Mr. W. H. Hudlestou. (^Complete in the Volumes

for the years 1886, 1887, 1889, 1891, 1892, 1894, 1895, and 1896. The Title-page,

Index, and directions for the binding will be found in the Volume for the year 1896.)
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Third Supplement to the Crag Mollusca, by Mr. S. V. Wood. [Complete, with Title-page and

Index, in the Volume for the year 1882.)

The Great Oolite Mollusca, by Professor Morris and Dr. Lycett. [Complete in the Volumes

for the years 1850, 1853, and 1854. The Title-page and Index ivill be found in the

Volume for the year 1854.)

The Fossil Trigonise, by Dr. Lycett. [Complete in the Volumes for the years 1872, 1874,

1875, 1877, and 1879. The directions for the binding ivill be found in the Volume for the

year 1879.)

Supplement to the Fossil Trigoniae, by Dr. Lycett. [Complete in the Volumes for the years

1881 and 1883. The Title-page, Index, with directions for the binding, ivill be found in

the Volume for the year 1883.)

Carbonicola, Anthracomya, and Naiadites, by Dr. Wheelton Hind. (Complete in the Volumes

for the years 1894, 1895, and 1896. I'he Title-page and Index ivill be found in the

Volume for the year 1896.)

The Oolitic Echinodermata, Vol. I, Echinoidea, by Dr. Wright. [Complete in the Volumes

for the years 1855, 1856, 1857, 1858, and 1878. Title-page, Index, and directions for

the binding, will be found in the Volume for the year 1878.)

The Oolitic Echinodermata, Vol. II, Asteroidea, by Dr. Wright. [Complete in the Volumes

for the years 1861, 1864, and 1880. Title-page, Index, and directions for the binding,

will be found in the Volume for the year 1880).

The Cretaceous Ecliiuodermata, Vol. I, Echinoidea, by Dr. Wright. [Complete in the Volumes

for the years 1862, 1867, 1869, 1870, 1872, 1873, 1875, 1878, 1881, and 1882. The

Title-page and Index, with directions for the binding, iviU be found in the Volume for the

year 18'^2.)

The Cretaceous (Upper) Cephalopoda, by Mr. D. Sharpe. [Complete in the Volumes for the

years 1858, 1854, and 1855, but ivants Title-page and Index.)

The Lias Ammonites, tjy Dr. Wright. [Complete in the Volumes for the years 1878, 1879,

1880, 1881, 1882, I88'i, 1884, and 1885. The Title-page and Index, with directions for

the binding, ivill he found in the Volume for the year 1885.)

The Fossils of the Permian Formation, by Professor King. [Complete, with Title-page and

Index, in the Volume for the year 1849. Corrected explanations of Plates XXVIII and

XXVIII* will be found in the Volume for the year 1854..)

The Reptilia of the London Clay (and of the Bracklesham and other Tei'tiary Beds), Vol. I,

by Professors Owen and Bell. [Complete in the Volumes for the years 1848, 1849, 1856,

and 1864. Directions for the binding, Title-page, and Index, will be found in the

Volume for the year 1864.) Part I of Vol. II, containing Chelone gigas [to be found in

the Volume for the year 1880), can be added.

The Reptilia of the Cretaceous Formations, by Prof Owen. {^Complete in the Volumes for the

years 1851, 1857, 1858, 1862, and 1864. Directions for the binding. Title-page, and
Index, ivill be found in the Volume for the year 1864.)

The Reptilia of the Wealden and Purbeck Formations, by Professor Owen. [Complete in the

Volumes for the years 1853, 1854, 1855, 1856, 1857, 1858, 1862, and 1864-. Directions

for the binding. Title-pages, and Index, will be found in the Volume for the year 1864.)

The Reptilia of the Wealden and Purbeck Formations (Supplements 4—9), by Professor

Owen. [Complete in the Volumes for the years 1871, 1873, 1876, 1878, 1879, and 1888.

Directions for the binding, Title-page, Preface, and Table of Contents, will be found in

the Volume for the year 1888.)

The Reptilia of the Kimmeridge Clay Formation, by Professor Owen. [Complete in the

Volum,es for the years 1859, 1860, 186^^, and 1888. Directions for the binding, Title-

page, Preface, and Table of Contents, ivill be found in the Volume for the year 1888.)



:<5o

The Reptilia of the Liassic Formations, by Professor Owen. {Complete in the Volumes for

the years 1859, 1860, 1863, 1869, and 1881. Directions for the binding, Title-pages,

and Index, will be found in the Volume for the year 1881.)

The Reptilia of the Mesozoic Formations, by Professor Owen. [Complete in the Volumes for

the years 1873, 1875, 1877, and 1888. Directions for the binding, Title-page, Preface,

and Table of Contents, will be found in the Volume for the year 1888.)

The Red Crag Cetacea, by Professor Owen. [Complete in the Volumes for the years 1869 and

1888. Directions for the binding, Title-page, Preface, and Table of Contents, will be

found iti the Volume for the year 1888.)

The Fossil Mammalia of the Mesozoic Formations, by Professor Owen. [Complete, with Title-

page and Table of Contents, in the Volume for the year 1870.)

The Fossil Elephants, by Professor Leith Adams. [Complete in the Volumes for the years

1877, 1879, and 1881. Directions for the binding. Title-page, and Index will be found
in the Volume for the year 18S].)

2. MONOGRAPHS in conrse of Publication :*—

The Fossil Sponges, by Dr. G. J. Hiude.

The Crag Foraminifera, by Messrs. T. Rupert Jones, W. K. Parker, and H. B. Brady.

f

The Carboniferous Lamellibrauchiata, by Dr. Wheelton Hind.

The Palaeozoic Phyllopoda, by Prof. T. Rupert Jones and Dr. H. Woodward.
The Trilobites, by Dr. H. Woodward.
The Inferior Oolite Ammonites, by ^Mr. S. S. Buckraan.

The Belemnites, by Professor Phillips.

J

The Sirenoid and Crossopterygian Ganoids, by Professor Miall.

The Fishes of the Carboniferous Formation, by Dr. R. H. Traquair.

The Fishes of the Old Red Sanrlstone, by Messrs. J. Powrie and E. Ray Lankester, and

Professor Traquair.

The Pleistocene ^lammalia, by Messrs. Boyd Dawkins and W. A. Sanford.

The Fauna of the Devonian Formation of the South of England, by the Rev. G. F. VVhidborne.

3. MONOGRAPHS which are promised or are in course of Preparation :*

—

The Fossil Cycadese, by ]Mr. A. C. Seward.

The Graptolites, by Prof. Lapworth.

The Carboniferous Entomostraca, Part II, by Messrs. T. Rupert Jones and J. W. Kirkby.

The Wealden, Purbeck, and Jurassic Entomostraca, by Prof. T. Rupert Jones.

The Upper Cretaceous Lauiellibranchiata, by Mr. H. Woods.

The Cambrian Fossils, by Dr. H. Hicks.

The Silurian Fish Bed, by Dr. Harley.

The Fossils of the Budleigh Salterton Pebble Bed, by the Rev. G. F. Whidborne.

* Members having specimens which might assist the authors in preparing their respective

Monographs are requested to communicate in the first instance with the Honorary Secretary.

t Will be finished by Prof. T. Rupert Jones.

X Unfinished through the deatli of the Author, but will be continued by ]\Ir. G. C. Crick.

4
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§ III. Dates of the Issue of the Yearly Volumes of the
Palaeontographical Society.

Volume I for 1847 was issued to the Members, March, 1818.

)) II }) 1848 )i 31 11 July, 1849.

)) III >} 1849 )) » 13 August, 1850.

1) IV )> 1850 )> » 33 June, 1851.

}> V >} 1851 }} » 33 June, 1851.

>) VI }) 1852 >) )) 13 August, 1852.

)) VII )> 1853 }) » 33 December, 1853.

1) VIII )} 1854 }> )) 31 May, 1855.

)) IX )} 1855 }> » 11 February, 1857.

;j X )) 1856 >> }> 33 April, 1858.

}} XI }) 1857 5J » 33 November, 1859.

)) XII
)> 1858 )) » 33 March, 1861.

)> XIII )) 1859 J> )) 31 December, 1861.

)} XIV )) 1860 }> » 11 May, 1863.

>> XV >) 1861 >> )> 11 May, 1863.

}> XVI )> 1862 11 J> 11 August, 1864.

>} XVII }) 1863 >t )} J> June, 1865.

>} XVIII )) 1864 }} )> 31 April, 1866.

>j XIX >f 1865 )> >} 33 December, 1866.

>j XX »» 1866 >) >> 31 June, 1867.

y> XXI >} 1867 }) )) 11 June, 1868.

» XXII >> 1868 }> i) 11 February, 1869.

ij XXIII )> 1869 }) )} 11 January, 1870.

>> XXIV }) 1870 )> » 33 January, 1871.

)) XXV )> 1871 )) >} 33 June, 1872.

- i> XXVI >) 1872 1) >) 33 October, 1872.

)t XXVII )) 1873 )> )> 33 February, 1874.

>) XXVIII )} 1874 >} )) 33 July, 1874.

ii XXIX » 1875 >J 13 J> December, 1875.

>y XXX }} 1876 >y 31 33 December, 1876.

>> XXXI }) 1877 >) 33 33 February, 1877.

» XXXII >) 1878 >> 33 J> March, 1878.

» XXXIII )i 1879 )) 31 >> May, 1879.

>) XXXIV )j 1880 }i 31 13 May, 1880.

ft
XXXV

> J 1881 >} 33 3} May, 1881.

})
XXXVI >> 1882 >) » 31 June, 1882.

))
XXXVII )) 1883 )> J> il October, 1883.

„XXXVIII }> 1884 >) 33 IS December, 1884.

>J XXXIX )) 1885 )) 11 11 January, 1886.

J>
XL )) 1886 >) 33 11 March,' 1887.

>) XLI >) 1887 }> » 33
January, 1888.

>>
XLII >> 1888 >) » 33

March,' 1889.

)> XLIII <> 1889 >t 33 >J
March, 1890.

!) XLIV >} 1890 }> 3> 3i
April, 1891.

» XLV jj 1891 >) 31 31 . February, 1892.

)) XLVI }} 1892 }) » 13
November, 1892.

)} XLVII >} 1893 >j » ))
December, 1893.

}) XLVIII )) 1894 }) 33 13
November, 1894.

>> XLIX }) 1895 >> 31 J>
October, 1895.

)} L jj 1896 >) 11 31 October, 1896.
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X
T—

t

X
rH

^
00 r-H X

r-t cn
rHo

X
rH

f—

t

CO N X X

C3 ±^X "

X
X

xoo

X X

.'s.

00 _"
rH S

O TO
G5 05X X m iH

gq yj 'ju ^*u ^*^

f~^ r-< r-^ r^ ""*

COX

COX
co"
in

2«'i
'^CO
.n=°

00

X
\n in

'^ rHX
rH "^ in

co" a
J>X

in
'^

00 5S
T-t X

X
rH "^ in

TO

XwS 7-t

X S

o
COX

00 2
rH "H

on rH

55 a
CD XX XX

r-^

TO
CD t^
0° «

-H X
—

X

O 00 in

2rH

<5
inX

TO

•3 °
C en

aXXX 00 J£CO XX X
o

S r-1 "^
'

00 S
rH

"

> >

'^ d

S3 O

o

5 S^

s.

•S c

O CO

cc ^-

S p
§ I

— (D

.2 >>

o

o

s "

s >
rt r^ I-H

2 -5 Ph

M o

&, C

"S^

a

-s ^
O S- ^

t: £»

»
H
b

8
P4

S
oo
b"

<:
0)

& +3

O ^

= ^

I-H o to

c O" 2^ m 3
-H ^ 0)

a) X P-

.g-5
"3 'S 5

B '^ c
o •» i„o o

O 0)

o

g be

O -r —
S 3-5

a .2 o .
t. o . a3

o K a

ti a 00
"

.<a S r-t

oa

CO '3 oTi'^
0) J) ^

._ «= X 0)

C ^ rH ^

2 "S-^ ^

tf. S aj

o £ J
"•

^ *? r- '^

O ^
Ui J

cs -^ -r.

"S.

^ a;

CL, CO

t3 fe
.i 12 15

c:

_g

g" ^S
« Ci f2 M

a.
o

2 w

"t? to

£i K 23 P3 s &

r- e-



30

§ V. Stratigraphical Table exiiibiting the British Fossils alreadyfigured and described

in the Annual Volumes (1847—1S96) of the Pal^ontographical Society.

Wealden

Oolitic

Liassic .

.

Triassic .

.

Permian

PROTOZOA.

bo
e
o
Qhm

Pleistocene

Crag

r

I

Eocene \
I

I

L

Cretaceous

Ph

1879
1880
1882'

1883
188-1,

1885

1865
1895
1896

1893

1893

1849 18i9 {;g^
1867 1
1870

Carboniferous... •) 1871i S»1887

i
,1875

I

L1886'J

Devonian

Silurian. .

Cambrian

1887

1876

886
1887{1

r 1886' "I

11887 /••

radiata.

1849

r 1849

1 1865

ri849"l
< 1868 \
[1869 J

r 18511
11872/

1852

1852

1862
1867
1869
1870
1872
1873
1875
1878
1881
1882
1890
1893

ri855, 1856,

I 1857, 1858,

1 1861, 1878,

I 1880

f
1851

"I
r 1855, 1856,

\ 1866 \ \
\ 1858, 1861,

[1867 J i L 1864

1849

1

1852 J

1852

ri853~l

i
1885

I

\ 1888 \

I

1890
I

1.1892J

I 1854 1

\ 1885
\

[1890 J

1890

1880

1849

189S

articulata.

-Is

05

r 1851 "I

t 1854 ]

ri874
11888

1888

r 1851 1 f 1855
"1 1854 J 11888

r 1851 1 7 1849

I 1854 ] 1 1880

1851

1849

1860

1860

1860

1860

1874 1860
1884 1887

1888 1860

r 1887
Vl892

1887

1872
1878

1865
1868
1872
1878

.

1868
1871
1872

. 1878

.

1883, 1884

1862, 1888

f 1862, 1863 i

11864,1866)

1864

1856

1860

XoiE.— Tlie numbers in the above List refer to tlie Volumes issued for those Dates.
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Stratigraphical Table exhibitiiiQ the British Fossils already figured and described in

the Annual Volumes (1847—1896) of the PALiEONTOGRAPHiCAL Society {continued}.

MOLLUSCA. VERTEBRATA.

a «'§ =• 03

oj
O 1

§"1 1
a. i

CO
0)

.2
"3

.2

"3

P3

O rt o
a.

OJ

a
s

ri864
1867
1868
1871

Pleistocene 1873 ^ 1877
1878
1879
1881
1886

f 18521

\ 1873
\

L 1879 J

f 1847, 1850, 1
1853,1855, !

1 1871, 1873, f
,1879,1882 ,

Crag 1857 ... ...

•1869

1881
.1888

f1852, 1854, "1

Eocene
r 1852

1

\ 1873 J

J 1855, 1858, 1

' 1859,1862, f
1870,1877 J

1848 ... 1848.1849,1856,1880

Cretaceous
1852,1854, "1

1873,1884/

ri872T
1875 1

1 1877 f

1853

1

• 1854 )

.1855 J

f 1851, 1857, 1858,

\ 1862, 1873, 1888
.1879 ri853, 1854,

1855, 1856,

Wealden ... ...
1857, 1862,

1871,1873,
1875, 1876,

ri850, 1853,

1

18S4 1872

[1878, 1879
(Purbeck) 1853, ^

Oolitic

1850,1852,1
• 1876,1878, .

1884 J

a

1874, 1875,

1877, 1879,

1883, 1886,

1887, 1888,

1889, 1891,
18Q2 18<)4

>-

1850, 1861,

1868, 1869,

'

1886, 1887,

1

1888,1889,1
1890, 1891,

1

1

1

1- -
1

i

1858 (Kim.
Clay), 1859,
1860, 1868,

1873, 1875,
1877, 1888

1870

U892,1894 1 J (Great Oolite)

Liassic

r 1850,1852, •)

1876,1878, .

L 1884 J

•

^1895, 1896 J

r 1874, 1877, 1

[1879,1883
K

f 1863, 1864,
i

1866, 1868,

!

1878, 1879,

!

' 1880,1881,;
1882, 1883,

'

. ...

L. 1875, 1888 J

r 1859, 1860,

\ 1863,1869,

L 1873, 1881

.1884, 1885 J
Triassic 1876, 1878 1879 1878 1870

Permian 1849
r 1849,1856,

1

I 1880 /
ri856,1857,i

1849 1849 1849 1849

Carboniferous ...
J 1858,1859, 1

1 1860,1880, r

1884 J
r 1862,1863,

1

r 1894, 1895, \
t 1896 ]

r 1890, 1891, 1

1877

ri867
Devonian 1895 { 1881,1882, \

L 1884 ,1893 J

ri865,1866.

^ 1892, 1893, I

[ 1896 J

1889 \ 1869
1894

Silurian J 1868,1870,
1 1881,1882,

Cambrian 1883

Note.—The numbers in the above List refer to the Volumes issued for those Dates.
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§ VI. Extract from the Report of the Council to the Annual
General Meeting, 19th June, 1896, giving a Brief History
of the Society.

"The origin of the Society was mainly due to the prior issue of Sowerby^s 'Mineral
Conchology ' of which the first part appeared in June, 1812, and was followed by other parts

for over thirty years. The portions of this work were brought out slowly and irregularly,

and rarely illustrated more than ten species at one time. During the publication of this

contribution to Geological Science an Association was formed (probably iu the year 1836)

called the "London Clay Club," the members of which were enthusiastic collectors of the

shells of the Tertiary deposits in the neighbourhood of the metropolis. At one of the

meetings of the Club, about the year 1845, the late Dr. (then Mr.) J. S. Bowerbank suggested
that as the 'Mineral Conchology' at its then rate of issue could not possibly depict all the

British Fossils witbin a moderate period, it would be well to have recourse to a new method.
A proposal immediately followed that subscriptions should be solicited for a larger and more
complete publication. The idea was favorably received, Mr. Sowerby was asked to under-

take the copper-plate engraving, and many country geologists were communicated with. In

the furtherance of this project Mr. Bowerbank laboured with much zeal and energy, the

opinion being that in five-and-twenty years the whole of the British fossils would be figured

and described.

On March 23rd, 1847, a meeting was held at the apartments of the Geological Society,

Somerset House, with Sir Henry De la Beche in the Chair, when it was resolved that a

Society be constituted, the object of which should be "to figure and describe as completely

as possible a stratigraphical series of British fossils.'' The meeting further determined that

the Annual Subscription should be One Guinea, that the word " PalEeontographical " should be

the name, and that the Society should consist of a President, Treasurer, Secretary, and a

Council of sixteen members. On that day Sir Henry De la Beche was elected Pi-esident,

Mr. S. V. Wood, Treasurer, and Mr. (afterwards Professor) Morris, Secretary. The members of

the first Council were Professor T. Bell, Mr. J. S. Bowerbank, Mr. F. B. Edwards, Sir Philip

Egerton, Dr. Hugh Falconer, Dr. W. H. Fitton, Mr. J. W. Flower, Professor Edward Forbes,

Mr. S. B. Ibbetson, Mr. (afterwards Sir) Charles Lyell, Professor J. Phillips, Mr. (afterwards

Sir) Joseph Prestwich, Mr. D. Sharpe, Mr. James Smith, Mr. N. T. Wetherell, and Mr.

Alfred White. Of these one alone survives, viz. Sir Joseph Prestwich.*

In the May of the same year Mr. Morris sent in his resignation, and Mr. Bowerbank
was appointed his successor.

The first Annual Report was read on 23rd March, 1848, when it was stated that 640

names had been forwarded for membership, that 363 subscriptions had been received, and
that the first volume, ' The Univalves of the Crag,' by S. V. Wood, Avas ready for delivery.

This book contained the earliest list of members, and showed that 568 persons and 30 libraries

had been entered on the list at that date.

On August 14th, 1848, a Report was presented to a special meeting at Swansea (where

the British Association was assembled), in which it was mentioned that offers of Monographs

* Within four ilays after tlie readiuj? of tlie Council Report, Sir Josoph Prestwicli, wlio for some months had been iu

failiug health, passed away at tlie age of eighty -four.
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had been made on the Conchiferae and Foraminifera of the Crag, the Shells of the London

Clay, the Fossil Reptilia of Great Britain, the Crustacea of the London Clay Formation, the

Corals of the Secondary Formation, the Shells of the Fresh-water Formation above the Crag,

the Tertiary Shells of the Clyde, the Spongiadse of the Chalk Formation, the Fossils of the

Magnesian Limestone Formation, the Belemnites of the British Formations, the Fossil

Testacea of the Great Oolite, and the Entomostracous Animals of the Chalk, Ganlt, and Green-

sand Formations.

In the second Annual Report, read 23rd March, 1849, there is evidence the Society

had become established. The Local Secretaries are spoken of as being forty in number, and

the enrolled Members as many as 732. It is added that 615 persons had paid for the first

volume, and that the receipts for the year 1848-9 were (irrespective of the balance from

the previous year) £690 19s. Each succeeding year realised larger funds, until in 1867 the

maximum was reached, when the balance-sheet showed an amount of £908 5s. from

subscriptions and £1042 8s. 4d. as a total. In 1864 the late Mr. Beriah Botfield, M.P., left

a legacy of £10 10s. to the Society. A similar gift has not been repeated.

At the end of twenty years the subscriptions had produced £14,097 19s. 7d.,

and the expenditure had amounted to £13,969 17s. 3d. Twenty years later the

whole of the subscriptions showed a total of £27,385 15s. 4d., and the expenses

£27,140 17s. 6d.; whilst at the close of the forty-ninth financial year the sum of the

subscriptions was £33,459 Os. 4d., and the money expended had been £32,549 9s. 8d. It is

remarkable that so much money could have been subscribed in the forty-nine years, seeing

that the whole of the original members had, with eight exceptions, passed away. Of the latter,

four are still subscribers. At present the subscriptions from libraries are exceeding those

from private individuals, in the proportion of about twenty-four to twenty-one. This change,

so different from what had been the case in the beginning, is mainly due to the fact that of

late years strong efforts have been made to secure the accession of the free libraries.

Of the officers of the Society, the Presidents have been five,—Sir Henry De la Beche,

from 1847 to 1855; Mr. W. J. Hamilton, from 1856 to 1867; Dr. Bowerbank, from 1868

to 1876 ; Sir Richard Owen, from 1877 to 1892 ; and Professor Huxley, from 1893 to 1895.

(It is proposed that Dr. Henry Woodward be the sixth President.) The Treasurers have

been two,—Mr. S. V. Wood, from 1847 to 1884; and Mr. R. Etheridge, from 1885 to the

present time. The Secretaries have been three,—Professor Morris, for two months in 1847;

Dr. Bowerbank, from 1847 to 1862 ; and the Rev. Professor Wiltshire, from 1863 to the

present time.

The publications of the Society cover a large area of information, and are illustrated by

more than nineteen hundred plates. The contents consist of over fourteen thousand pages,

and define six thousand seven hundred species. The first Monograph which was issued was

that of the Univalves of the Crag. This was followed by others (generally in parts), which,

if taken in the order of publication, treat of the Reptilia of the London Clay, the Eocene

MoUusca, the Entomostraca of the Cretaceous Formations, Fossils of the Permian, the

Fossil Corals, the Mollusca of the Great Oolite, the Fossil Brachiopoda, the Radiaria of

the Tertiaries, the Cephalopoda of the Chalk, the Fossil Balanidee, the Reptilia of the

Wealden, the Tertiary Entomostraca, the Oolitic Echinodermata, the Fossil Crustacea,

the Reptilia of the Purbeck Limestones and Kimmeridge Clay, the Ti'ilobites, the

Belemnites, the Pleistocene Mammalia, the Crag Foraminifera, the Fossil Merostomata,

the Old Red Fishes, the Crag Cetacea, the Cretaceous Echinodermata, the Mammalia of the

Mesozoic Strata, the Fossil Trigoniae, the Post-Tertiary and the Carboniferous Entomostraca,

the Carboniferous and Permian Foraminifera, the Carboniferous Ganoid Fishes, the

5
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Lias and Inferior-Oolite Ammonites^ tlie Sii-enoid Ganoids, the Eocene Flora, the Fossil

Elephants, the Stromatoporoids, the Morphology of Stigmaria Ficoides, the Fossil Sponges,

the Inferior Oolite Gasteropoda, the Palaeozoic Phyllopoda, the Cretaceous Starfishes,

and the Carbonicolte.

The list of works is already large, but many years must pass away before the whole of

the British Fossils are described, and the intention of the original founders of the Society

fulfilled."

The late JAMES SCOTT BOWERBANK, LL.D., F.R.S., &c.
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CORRECTIONS FOR PART II.

Page vi, line 15 from top, for Polystoviella {Nonionina) scapha read Nonionina scapha.

„ „ 25 „ „ Dentritina read Dendritina.

93, in foot-note, j/^r p. 21 read p. 96.

108, last line of synonyms, /br p. 35 read p. 109.

„ 137, line 15 from top, /or fig. 10 read fig. 16.

177, line 9 from bottom of text, for figs. 8 and 9, add note

:

In the 'Eivista Ital. Paleont.,' June, 1896, Signor C. Fornasini, having examined the

original specimens, states that Costa's fig. 8 is probably either a Folymorphina or an

incipient Marginulina ; and that Costa's fig. 9 is a Glandulina.

CORRECTIONS FOR PART III.

Page 221, line 9 from top, /or Vignettes read Vignette 1.

,, 226 „ 21 „ Cornu Hammonis should not have been printed in capitals.

„ 229, heading and line 11 from top, /or Linaris read Linearis.

„ 250, line 7 from bottom, in foot-note, /or lasum read laxus.

,, 253 „ 2 „ ,, „ after Zelanti, add Acireale.

„ 257 „ 2 ,, in the text,/or Neapol. read Neapel (without the full stop).

„ 271 „ 5 „ after brevis add nov., Jones.

„ 272 ,, 1 after lineata add nov., Jones.

„ 278 „ 17 from top, after Appendix add I, Table, No. 59 ; and/or Tables read Table.

„ 288 „ 4 ,, for Rotalid^ read Eotaliid^.

„ 290 ,, 10 ,, after nov. add Jones.

„ ,, ,, 11 from bottom, /or Rotalin^ read EoTALiiN-a:.

„ 293 „ 6 from top, /or Neapol read Neapel.

,, 306 „ 18 from bottom, after Selsk. add Christiania.

„ 312 „ 3 from top, /or often read sometimes.

„ ,, „ 5 ,, delete blunt.

„ ,, „ 8 „ delete indefinite.

„ „ lines 12 and 13 from top, /or the few read some of those which.

„ „ line 13 from top delete (from Sutton and Sudbourne).
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1. NoDOSABiA AMBIGUA, Neugehoveii, 1856. Plate VI, fig. 11.

Orthocerata, Soldani, 1780, Saggio Orittogr., p. 108, pi. vi, fig. 43, L ; and (Horto-

ceratia) Testaceogr., vol. ii, 1798, Appendix, p. 141,

pi. vi, fig. 43, L (fossil).

Orthoceratia Baculi, Soldani, 1791. Testaceogr., vol. i, part 2, pp. 96, 97, pi. cii,

figs, zz ^ and A ; and pi. ciii, figs. E, r, G, h,

and p ?

Orthocera ?, Woodivard, 1833. Geol. Norfolk, p. 60, pi. vi, fig. 24.

NoDOSABiA gUB^QUALis, Costa, 1855. Mem. Accad. Sci. Napoli, vol. ii, p. 140, pi. i,

fig. 5.

— AMBiGTTA, Costa, 1856. Atti Accad. Pontan., vol. vii, fasc. 2, p. 137,

pi. xii, figs. 9«, A, and var. figs. 10 a, A.

— — Neugehoren, 1856. Denksch. k. Akad. Wiss. Wien, vol. xii,

part 2, p. 71, pi. i, figs. 13—16.

— TEXANA, Conrad, 1857. Eeport U.S. and Mexican Boundary Survey,

vol. i, part 2, p. 159, pi. xiv, figs. 4 a, b, c.

— TORNATA, Schv^ager, 1865. Novara-Exped. G-eol. Theil, vol. ii, p. 223,

pi. V, fig. 51.

— sub.s:qualis, Silvestri, 1872. Atti Accad. Grioen. Sci. Nat., n. s.,

vol. vii, p. 91, pi. xi, figs. 260—263.

— MONiLiFOEMis, Elirenhevg, 1873. Abh. k. Akad. Wiss. Berlin, p. 390,

pi. vi, III, fig. 11.

— EADicuLA, var. AMBIGUA, Brady, 1884. Eeport ' Challenger,' p. 496,

pi. Ixii, fig. 3.

— AMBIGUA, Fornasini, 1889. Foram. Mioc. S. Eufillo, pi. i, fig. 8 ; and

fig. 9, var. (:= Lingulina rotundata,

d'Orb).

— RADICULA, var. AMBIGUA, Sherhom and Chapman, 1889. Journ. Eoy.

Micr. Soc. for 1889, p. 486, pi. xi, fig. 16.

— AMBIGUA, var. suBiEQUALis, Fomasini, 1890. Mem. Accad. Sci.

Bologna, ser 4, vol. x, p. 467, pi. o, fig. 5.

— — var. ANNULATA, i^orwasm, 1890. Ibid., ser. 4, vol. x, p. 467,

pi. o, figs. 3, 4, 6, 7.

— — — Mariani, 1891. Boll. Soc. Geol. Ital.,

vol. X, fasc. 2, p. 172, pi. vi, fig. 4.

— RADICULA, var. AMBIGUA, Dervieux, 1894. Boll. Soc. Geol. Ital.,

vol. xii, fasc. 4, pp. 601 and 625, pi. v, fig. 8,

— AMBIGUA, Fornasini, 1894. Mem. E. Accad. Sci. Istit. Bologna, ser. 5,

vol. iv, p. 207, pi. i, fig. 2 (= JST. suh-

lequalis, Costa-).

— — De Amicis, 1895. Naturaliste Sicil., vol. xiv, p. 21.

1 Fig. sz is probably the same as Nodosaria clava, Costa, ' Atti Ace. Pont.,' vol. vii, 1856, p. 140,

pi. xiii, fig. 7 ; and fig. A, N. cylindracea, Costa, ibid., fig. 6 ; both closely allied to N. ambigua.

2 For the determination of the species in O. G. Costa's Collection see C. Fornasini's discrimina-

tive memoir in the vols, iv and v (1894-5) o£ the work quoted.
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Characters.—Our small specimen from the Crag consists of four short, almost

equal chambers, broader than long, closely set one on another. Zoologically it is

a variety of N. radicula (Linne) ; it has many slight modifications of shape, and

is closely allied to other forms belonging to the same group.

Among the figured forms we find that figs. 9 and 10 of E. Dervieux's pi. v

are also referred to ambigua at p. 625. Nodosaria De-Amicis, Derv., on the same

plate, figs. 63, 63 bis, though larger, papillose, and mouth-tubed, is specifically

the same.

In the numerous figures given by Soldani, rough as they are, much of interest

is shown among the many varieties of iV^. radicula of this sub-type " ambigua."

In the fig. L (pi. vi) referred to above, after the large ovoid primordial segment,

the four succeeding chambers are short, equal, and closely set. The fig. zz

(pi. cii) has also a large primordial segment ; the later chambers are shorter than

broad as in ambigua, but are irregular in size and direction of growth. Fig. a

(pi. cii) has very short and closely-set chambers ; it is much larger than fig. l

(pi. vi), and somewhat sinuous in its line of growth. Figs, p, g, h (pi. ciii), also

have short close-set chambers ; and fig. k combines this feature with that of

an obliquely striated Dentalina, having put on the chambers of the radicula type

in later life.

The individual, fig. 4c {Nodosaria radicula, parte), in pi. ii, of G. Terrigi's

memoir in the ' Mem. Descr. Cart. geol. d' Italia,' vol. iv, part i, 1891, is the same

as JV". ambigua.

Occurrence.—This variety of N. radicida lives in the Mediterranean (Soldani),

and at 129 fathoms off" the Ki Islands ('Challenger'), It occurs fossil, with

other Nodosarige, in several Tertiary formations.

The typical N. radicula has a wide geographical range, but it has been most

frequently recorded from high latitudes, at depths ranging from 10 to 300 fathoms.

Specimens have also been obtained from the North and South Atlantic (1360 and

2350 fathoms), from the South Pacific (37 to 1100 fathoms), from off the Cape of

Good Hope (150 fathoms), and from the Adriatic.

Its geological range extends back to the Permian of England and Germany.

It has also been met with in the Lias of England, in the Kimmeridge Clay, in the

Gault of Folkestone, in the Red Chalk of Speeton, in the Upper Chalk of Taplow,

Bucks, and of Keady Hill, Ireland ; in the London Clay (Eocene) ; in the Miocene

of Italy, Vienna, and Malaga ; and in the Pliocene of Italy, Garrucha (South

Spain), and St. Erth. In the Coralline Crag it has been found at Sutton ; and at

Sudbourne, zone d.
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2. NoDOSABiA RAPHANUS {LimiS), 1758. Plate I, figs. 4, 5, 22, 23: Plate VI,

figs. 9, 10.

Part I, 1866, page 49 ; and Appendices I and II, Tables, No. 36.

Additional Synonyms :

Corniculum, Klein, 1753. Lucubrat. de Test, format. &c., pp. 28 and 44, tabella,^

figs. A, B.

Orthocerata brevissima in longum striata, &c., Soldani, 1780. Saggio Oritt.,

p. 107, pi. V, figs. 40 X X.

Orthoceratia in longum striata, &c., Soldani, 1791. Testaceogr., vol. i, pt. 2, p. 91,

pi. xciv, fig. T (long form ; Nodosaria rapa,

d'Orb.) ; fig. V {^Nod. scalaris, d'Orb., non

Batsch).

Hortoceratia brevissima in longum striata, &c., Soldani, 1798. Testaceogr., vol. ii.

Appendix, p. 141, pi. v, figs.

40 X X.

NoDOSABiA (Nautilus) eaphakus, Bowdich, 1822. Elem. Conch., pt. 1, p. 17,

pi. ii, fig. 9.

— scalaeis, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 253, No. 18 {non

Batsch, 1791).

— clata, Michelotti, 1841. Mem. Soc. Fisica Ital., vol. xxiii, p. 276,

pi. i, figs. 4 a, h.

— PEOPiNQUA, Costa, 1856. Atti Accad. Pontan., vol. vii, pt. 2, p. 151,

pi. xiii, fig. 2.

— TUEGiDULA, 7c?e»?, 1856. Ibid., p. 152, pi. xiii, figs. 3 a!, C.

— CONTEACTA, Idem, 1857. Mem. Accad. Sci. Napoli, vol. ii, p. 135,

pi. i, fig. 3.

— SULCATA, Idem, 1857. Ibid., p. 140, pi. i, fig. 4.

— EAPHANUS, Parher and Jones, 1859. Ann. Mag. Nat. Hist., ser. 3,

vol. iii, p. 477.

— — — 1860. Quart. Journ. Geol. Soc, vol.

xvi, p. 453, pi. xix, fig. 10.

— BACTBOIDES, Beioss, 1863. Sitz. k. Akad. Wiss. "Wien, vol. xlvi,

p. 37, pi. ii, fig. 5.

^ This vignette at p. 44 is not numbered. It contains another figure o£ N. raphamis (long var.)
;

and a very long delicate Nodosaria radicula (with 23 segments). Among the small figures in the top

row, the first and second, and the sixth, appear to be Botalia Beccarii. A and B were in stone from

" Gedanum " (Dantzic) ; all the others probably from Eimini, see p. 10.
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NoDOSAEiA liAMELLOSO-cosTATA, Beuss, 1863. Ibid., p. 38, pi. ii, fig. 6.

— PEiSMATiCA, Reuss, 1863. Ibid., p. 36, pi. ii, fig. 7.

NoDOSABiNA (Nodosabia) baphanus, J. and p., 1864!. Greologist, vol. viii, p. 88.

NoDOSABiA KAPHANus, P. and J., 1865. Phil. Trans., vol. civ, p. 3-10, pi. xvi,

fig. 1.

— — J., P., and B., 1866. Monogr. Foram. Crag, p. 49, pi. i,

figs. 4, 5, 22, 23.

— — Brady, 1867. Proceed. Somerset Arch. N. H. Soc,

vol. xiii, p. 222, pi. i, fig. 6.

— — P., J., and B., 1871. Ann. Mag. Nat. Hist., ser. 4,

vol. viii, p. 156, pi. ix, figs.

39, 40.

— — Silvestri, 1872. Atti Accad. Gioenia Sci. Nat., n. s.,

vol. vii, p. 43, pi. iv, figs. 67—81.

— OBSCTJEA, Beuss, 1874. Palaeontographica, vol. xx, pt. 2, p. 81, pi. xx,

figs. 1—4.

Dentalina demissa, Terquem and Berthelin, 1875. Mem. Soc. Geol. Erance,

ser, 2, vol. x, Mem. No. 3, p. 28, pi. ii (xii),

figs. 10 a—g.

NoDOSABiA EAPHANUS, Blake, 1876. Yorkshire Lias, p. 456, pi. xviii, figs.

14, 14 fl.

Dentalina BuEGUNDi.a;, Idem, 1876. Ibid., p. 461, pi. xviii, fig. 29.

NoDOSABiA BADicxJLA, var. BAPHANtjs, Qoes, 1882. K. Svensk. Vet.-Akad. Handl.,

vol. xix, No. 4, p. 20, pi. i,

figs. 9, 10.

— EAPHANTTS, Terrigi, 1883. Atti Accad. Pont. N. Line, vol. xxxv,

p. 172, pi. ii, fig. 5.

— — Brady, 1884. Eeport ' Challenger,' p. 512, pi. Ixiv,

figs. 6—10.

— — Balkwill and Wright, 1885. Trans. Eoy. Irish Acad.,

vol. xxviii (Sci.), p. 342, pi. xii, fig. 26.

— — and var., Sherborn and Chapman, 1886. Journ. Eoy.

Microsc. Soc, ser. 2, vol. vi,

p. 749, pi. xiv, figs. 36, 37.

— — Brady, 1887. Journ. Eoy. Microsc. Soc. for 1887, p. 909.

— — Fornasini, 1887. Boll. Soc. Geol. Ital., vol. vi, p. 41.

— — Idem, 1890. Mem. Eoy. Accad. Sci. Istit. Bologna, ser. 4,

vol. X, p. 470, pi. o, figs. 24, 25.

— scALAEis, Haeusler, 1890. Abhandl. Schweiz. Paliiont. Ges., vol. xvii,

p. 101, pi. xiii, fig. 91.

— MULTicosTA, Idem, 1890. Ibid., p. 102, pi. xiii, fig. 92.

— EAPHANUS, Terrigi, 1891. Mem. E. Com. Geol. Ital., vol. iv, p. 82,

pi. ii, fig. 16.

— — Be Amicis, 1893. Boll. Soc. Geol. Ital., vol. xii, fasc. 3,

p. 380.

— — Dervieux, 1894. Boll. Soc. Geol. Ital., vol. xii, fasc. 4,

pp. 621 and 626, pi. v, figs. 56—59

(figs. 56, 57, and 58 are marginuline).
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NoDOSABiA EAPHANUS, Fomasini, 1894. Mem. R. Accad. Sci. Istit. Bologna,

ser. 5, vol. iv, pp. 204, 205, pi. i, figs.

' 41—45 {= N. inflata and ahbreviata,

Costa).

— — De Amicis, 1895. Nat. Sicil, Ann. xiv, pp. 29 and 61.

Characters.—Subcylindrical and tapering, varying from fusiform to club-

shaped ; longitudinally ribbed, the number and strength of the costse variable,

Three varieties from the Crag are here illustrated :

1. PI. I, figs. 4, 5 ; typical for such as Linne named from the figures given

by Plancus and Gualtieri; with many ribs (15—16).

2. PI. I, figs. 22, 23; short and thick, with few ribs (9—10). This form

corresponds with fig. 86 of Silvestri's pi. iv, Nodosaria acuticostata.

3. PI. VI, figs. 9, 10; short, thick, and neatly compact form (about 15 to 16

ribs). Fornasini's Nod. Bassa7iii, 'Mem. R. Accad. Sci. Bologna,' ser. 5, vol. iv,

1894, pp. 205, 206, pi. i, figs. 38—40, is near this variety, but has fewer ribs.^

Gradations and varieties of N. raplianus are shown under the name " Dentalina

proinnqtia, Beissel," 1891, in the ' Abhandl. K. Preus. Geol. Landesanst.,' n. s.,

pt. iii, p. 35, pi. vii, figs. 14—27.

Note.—As it is almost impossible to sort all the figured specimens allied to

N. raphanus and coming within its varietal range, the foregoing synonymy must

be understood as indicating some of the best marked and most distinguishable of

the forms.

(There are also marginuline forms of the same type, which will be noticed

under Marginulina.)

Occurrence.—Nodosaria raphanus is rather common in the Mediterranean and

Adriatic at depths ranging to 1100 fathoms. The tables appended to the

' Challenger ' report record its presence in soundings from off Culebra Island,

Danish West Indies (390 fathoms) ; and from a depth of 1375 fathoms near Juan

Fernandez. Its geological range extends from the Lias. It has also been

recorded from the Chalk of Bohemia, Westphalia, and Keady Hill, Ireland ; from

the London Clay (Eocene) ; the Miocene of Malaga, Vienna, and Muddy Creek,

Victoria ; and the Pliocene of Italy. In the Coralline Crag it has been met with

at Sudbourne and Broom Hill, zone d ; and at Sutton. It has also been found in

the Norwich Crag (Thorpe).

^ In F. Sellheim's " Beitrag zilr Foraminiferen-Kenntniss der frankischen Juraformation,"

Inaugural Dissertation, &c., Erlangen, 1893, the Dentalina, sp. alf. lamellosa, Torq., page 12 (of sap.

copy), pi. o, fig. 3, seems near enough for Nodosaria raphanus ; and N. duodecim-costata, fig. 2, is

not far removed ; fig. 4 might be N. raplianistrum.
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3. NoDOSARiA RAPHANiSTRUM (Linnc). Plate I, figs, 6—8.

Part I, 1866, page 50 ; and Appendices I and II, Tables, No. 37.

Additional Synonyms :

Orthocerata seu tuhuli concamerati, recti, &c., Soldani, 1780. Sagg. Oritt., p. 106,

pi. V, figs, m M, o O ; and Testa-

ceogr., vol. ii, 1798, Appendix,

p. 141, pi. V, figs, m M, o O.

— in longum striata, subconica, &c., Soldani, 1791. Testae, vol. i,

part 2, p. 91, pi. xciv, fig. Z

(few ribs).

NoDOSABiA BACiLLtTM, Blainville, 1825. Malacol. (plates 1827), pi. v, fig. 4.

— — Cuvier, 1836—1846. Eegne anim., vol. ix (and x), p. 35,

pi. XV, fig. 12.

— FiLiFOEMis, Henderson, 1837. Cuvier's Animal Kingdom, vol. iii

(plates), pi. viii, fig. 10.

— EAPHANiSTEUM, Reuss, 1846. In Geinitz's Grundriss Verst., p. 653,

pi. xxiv, fig. 6.

— cOMPEESSiTJSctiLA, Neugeloreu, 1852. Verb. Mitth. Siebenburg. Ver.

Nat., vol. ii, p. 59, pi. i, figs.

54—56 ; vol. iii, p. 79.

— EAPHANiSTErM, Broun, 1856. Lethaea Geogn., ed. 3, p. 241, pi. xxv 3,

figs. 2 a—d.

— . coMPEESSitrscTTLA, Neugehoren, 1856. Denkschr. k. Akad. Wiss.

Wien, vol. xii, p. 79, pi. ii,

figs. 1—7.

— BACiLLUM, Costa, 1857. Mem. Accad. Sci. Napoli, vol. ii, p. 134, pi. i,

figs. 7 a—c.

— — 5roMra, 1859. Klassen, &c., p. 72, pi. vi, figs. 14 o

—

e.

— — Machie, 1859. Eecreative Science, vol. i, p. 148, fig. 18.

— Badenensis (part), Jones and Parker, 1860. Quart. Journ. Geol. Soc,

vol. xvi, p. 457, pi. xix,

fig. 9.

— EAPHANUS, lidem, 1860. Ibid., fig. 10.

— BACiLLUM, Suess, 1862. Boden Stadt Wien, p. 45, fig. 1 i.

NoDosABiNA (Nodosaeia) EAPHANISTEUM, J. and p., 1864. Geologist, vol. vii,

p. 88.

Nodosaeia eaphanisteitm, J., P., and B., 1866. Monogr. Foram. Crag, p. 50,

pi. i, figs. 6—8.

— — Brady, 1867. Proe. Somerset Arch. Nat. Hist. Soc,

vol. xiii, p. 222, pi. i, fig. 7.
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NoDOSABiA BACiLLUM, Gumbel, 1870. Abbandl. k. Bayer. Akad. "Wiss., vol. x,

p. 618, pi. i, fig. 30. The following,

also shown in the same plate, are either

members or varieties of the same

species:

—

suhalpina, Gr., fig. 26 ; 'pachy-

cephala, G., fig. 27 ; eocaina, Gr., fig. 28 ;

Helli, Gr., fig. 29 ; Ilaximilliana, Gr.,

fig. 31 ; latejugata, Gr., fig. 32 ; sceptri-

formis, Gr., fig. 33.

— EAPHANisTEUM, P., J., and B., 1871. Ann. Mag. Nat. Hist., ser. 4,

vol. viii, p. 156, pi. ix, fig. 41.

— — Silvestri, 1872. Accad. Gioenia Sci. Nat., u. s., vol.

vii, p. 27, pi. i, figs. 1—19 (in-

cluding young and small forms)
;

and var. monstetjosa, ibid., pi, i,

figs. 20—25, and pi. ii, figs. 26—
29 (chiefly the megalospheric or

" A " form) ; and var. coarctata,

pi. ii, figs. 30—47, and pi. iii,

figs, 48—50 (locally constricted

individuals).

— BACILLUM, 8chlumher(jier, 1874. Compt. Eendu Assoc. France for

1872, p. 562, figs. 14, 15.

— EAPHANISTEUM, Blake, 1876. Yorkshire Lias, p. 457, pi. xviii, figs.

18, 18 «.

— — Schwager, 1877. Boll. E. Com. Geol. Ital., vol. viii,

p. 25, pi. 0, fig. 3.

— LATEJUGATA, Hantken (1875), 1881. Mitth. Jabrb. Ung. Geol.

Anstalt, vol. iv, p. 26, pi. ii, figs. 6 a— d.

— BACiLLOiDES, Idem (1875), 1881. Ibid., p. 27, pi. ii, fig. 8 (short).

— BACILLUM, var. MiNOE, Idem (1875), 1881. Ibid., p. 26, pi. ii, fig. 7.

— BuDENSis, Idem (1875), 1881. Ibid., p. 28, pi. ii, fig. 10.

— — Jones, 1876. M. Microsc. Journ., vol. xv, pi. cxxix, figs.

8 a, b.

— BACILLUM, Butschli, 1880. Bronn's Klassen, &c., p. 197, pi. viii,

fig. 14.

— — Schlumherger, 1882. Peuil. Jeun. Nat., part 1, pi. i,fig. 5
;

and pi. ii, fig. 5.

— EAPHANISTEUM, Gumbel, 1885. Geol. Bayern., vol. i, part 2, p. 422,

fig. 266, 8.

— — Koenen, 1885. Abhandl. k. Ges. Wiss. Gottingen,

vol. sxxii, ]}. 110, pi. V, figs. 16

—20.

— — Quenstedt, 1885. Handb. Petref., ed. 3, part 5,

p. 1050, pi. Ixxxvi, figs. 4, 5.

— AEFiNis, Sherborn and Chapman, 1886. Journ. E. Microsc. Soc,

ser. 2, vol. vi, p. 748, pi. xiv, fig. 33.

— BACILLUM, lidem, 1886. Ibid., p. 748, pi. xiv, fig. 34.



218 FORAMINIFERA OF THE CRAG.

NoDOSARiA EAPHANiSTRUM, var., lidem, 1886. Ibid., p. 749, pi. xiv, fig. 3S.

— POLYGONA, lidem, 1886. Ibid., p. 749, pi. xv, figs. 2—4.

— RAPHANiSTRUM, Fomasiiii, 1886. Boll. Soc. Geol. Ital.,vol. v, pp. 146,

147, 148, 193, 194.

— — Haeusler, 1890. Abhandl. Schweiz. Pal. Ges., vol.

xvii, p. 101, pi. xiii, figs. 82—85,

89, 96 (with few ribs ; fragments

and young).

— — Fornasini, 1894. Mem. E. Accad. Sci. Istit. Bologna,

ser. 5, vol. iv, pp. 203 and 205,

pi. i, figs. 50, 51 (= i\r. deiscens

and bacillum, Costa).

— — De Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 30 and 61.

Characters.—This, when in good condition, is the longest, straightest, and

most symmetrical of the costate Nodosarise. Shorter forms approach, and indeed

pass into N. raphanus, becoming broader in some parts of the shell than in others.

Many individuals commenced growth with a large primordial segment (megalo-

spheric or form " A "—see above, p. 90) ; and others with a small beginning

(microspheric, or form " B") have the shell tapering backwards or downwards to

a point. These features, as well as irregularities of growth, have influenced the

giving of names to a great extent. When the shell has grown with a curvature it

becomes aDentalina; when the excentricity brings the stolon more to one side

than the other, the form becomes a Vaginulina or Marginulina, and when

extreme leads to Gristellaria}

Gradational varieties of N. raphanistriim are well shown under the name
" Bentalina acuta, d'Orb.," and " D. polyphragma, Reuss," in ' Abhandl. K. Preuss.

Geol. Landesanst.,' n. s., part iii, 1891, pp. 37, 38, pi. vii, figs. 28—65.

Occurrence.—Nodosaria raphanistrum, is of very rare occurrence in recent seas.

It has been found in the Mediterranean and Adriatic. Fossil specimens have

been recorded from the Lias of Yorkshire and elsewhere, the Oxford and

Kimmeridge Clays ; and there are corresponding forms, such as Nod. Zippei, &c., in

the Chalk of England, Westphalia, and Bohemia. N. raphanistrum is also known
in the Eocene (London Clay and Thanet Sands ^) ; the Miocene of Vienna, Italy,

Malaga, Malta, and San Domingo ; also in the Pliocene of Italy, and of Auckland,

New Zealand. In the Coralline Crag it has been found at Sutton only.

^ This subject has often been treated of; for instance, in the 'Monthly Microsc. Journ.,'

vol. XV, 1876, p. 76.

2 Mentioned in the ' Mara. Geol. Survey Gt. Brit.,' vol. iv, 1872, p. 575, but it is doubtful.

The allocation of this species, together with a Planorhulina and a Polymorphina, to the Woolwich

and Reading beds, at p. 578, is a mistake.
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4. NoDOSARiA PROXIMA, Silvestvi, 1872. Plate IV, fig. 8 (" N. scalaris ") ; Plate VII,

fig. 15.

Part I, 1866, page 52 {N. scalaris) ; and Append. I and II, Tables, No. 38.

NoDOSAEiA Catesbti, d'Ori., 1839. Foram. Cuba, p. 16, pi. i, figs. 8—10.

— scALAEis,^ J"., p., and B., 1866. Monogr. Foram. Crag, p. 52, pi. iv,

fig. 8.

— (D.) CEASSA, Hantkeii, 1868. Magyar foldt tars, munk., vol. iv, p. 86,

pi. i, fig. 15.

— BACiLLOiDES, Idem, 1868. Ibid., p. 86, pi. i, figs. 9 a—c.

— PEOXiMA, Silvestri, 1872. Atti Accad. Gioenia Sci. Nat., n. s., vol. vii,

p. 63, pi. vi, figs. 138—147.

— VAEiABiLis (?), Terquem and Berthelin, 1875. Mem. Soc. Geol.

France, ser. 2, vol. x, Mem. No. 3,

p. 20, pi. i (xi), figs. 19 a—/;

— CEASSA, Rantken, 1875 (1881). Mitth. Jahrb. K. Ungar, gaol. Ges.,

vol. iv, p. 28, pi. xiiijfig. 4.

— BACiLLOiDEs, Idem, 1875 (1881). Ibid., p. 27, pi. ii, fig. 8.

— PEOXIMA, Brady, 1884. Report " Challenger," p. 511, pi. ixiv, fig. 15.

— — Fornasini, 1888. Boll. Soc. Geol. Ital., vol. vii, p. 48, pi. iii,

figs. 10, 11 (somewhat marginuline).

— MTJTABiLis, Crich and Sherb., 1891. Journ. Northampton Nat. Hist.

Soc, vol. vi, p. 214, pi. vi,

figs. 7, 8.

— PEOXIMA, Terrigi, 1891. Mem. Comitate Geol. Ital., vol. iv, p. 82,

pi. ii, fig. 17.

— — Fornasini, 1894. Mem. E. Accad. Sci. Istit. Bologna,

ser. 5, vol. iv, p. 206, pi. i, figs. 33

—

35 (= iV. trilocularis, Costa).

These two small Nodosarians from tlie Crag, bilocular and ribbed, having the

suture well marked and a projecting mouth-piece, are nearly matched with either

the small young or arrested forms of Nodosaria longicauda, d'Orb., in Silvestri's

memoir referred to above, p. 58, pi. v, figs. 107, 108, and 118, and var., pi. vi,

figs. 133, 134, or, with the small forms, figs. 138—147, which he has named N.

^roxima, p. 63. The latter are the nearest to ours, inasmuch as the second

segment is smaller and more tapering than the first. The latter feature, namely,

the delicate lagenoid second chamber, is emphasised in N. pupoides, Silv., p. 65,

pi. vi, figs. 148—158. Indeed, all the three so-called "species" {longicauda,proxima,

1 In the list of synonyms at pp. 52, 53, the names Nodosaria inflata, Reuss, Dentalina inflata,

Reuss, and Nodosaria nana, Reuss, should not have been inserted as belonging to the real N. scalaris.

29
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and pupoides) are essentially the same, differing but slightly in contour and style

of growth. Of the three, the little specimens from the Crag best agree with the

proxima form.

PI. vii, fig. 15 (Gredgrave), has the sutures shallower and the riblets smaller

than pi. iv, fig. 8 (Bridlington). Brady's figure of N. proxima has the two

chambers nearly equal in size, with a deep suture, and he was somewhat inclined

to refer it to N. scalaris (Batsch). The number of ribs varied in the specimens

collected by the ' Challenger.'

Some bilocular costate Lagenx (simulating N. proxima) have been figured by

Parker and Jones, Wallich, 0. Rymer Jones, &c. ; they have the second or super-

added chamber larger than the first, corresponding in some degree to the beginning

of microspheric Nodosarise.

Throughout the series from the Crag there is considerable variation in both the

depth of suture and number of riblets.

Occurrence.—Nodosaria proxima in recent seas appears to be confined to

tropical and subtropical latitudes. Specimens were obtained by the ' Challenger'

from off the Azores (450 fathoms) ; off Tristan d'Acunha (100 to 150 fathoms),

of Raine Island, Torres Strait (155 fathoms) ; off the Phillipines (95 fathoms),

and off the coral reef of Honolulu (40 fathoms). The shell figured in 'Phil.

Trans.,' vol. civ, 1865, pi. xvi, fig. 2, from the North Atlantic, nnder the name of

N. scalaris^ is probably referrible to this species.

Fossil specimens have been obtained from the Pliocene of San Quirico, near

Sienna (Silvestri), and of Ponticello, near Bologna (Fornasini). We have in our

own collections numerous specimens from the Miocene of Muddy Creek, and from

the Casterlian and Scaldisian of Antwerp. In the Coralline Crag it occurs in

nearly every zone examined.

Genus^ 3.

—

Dentalina, d'Orhigny, 1826.

Part 1, 1866, p. 53.

This subgeneric (or, indeed, only quasi-suhgeneric) form of Nodosaria has

been so often referred to by writers on Foraminifera, both separately and under

the name of Nodosaria, that it appears to be useless to endeavour to disentangle

the reference further than as suggested at page 53 of Part I. So that besides

indicating Nodosarina as having been used as a comprehensive generic term by

Parker, Jones, Goes, and a few other authors, we need only add to each of the

lists there given, under "Nodosaria " and "Dentalina," the words "and others."

^ Quasi-generic only.
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To do away with the term " Dentalina " would be very inconvenient, and,

indeed, an unnecessary sacrifice to an attempted exactness in terminology; for its

use is certainly convenient in the frequent mention and defining of the arcuate

and tapering Nodosarians to which it has been so long applied, whether by itself,

or inserted in brackets after " NodosariaJ'

1. Dentalina obliqua (Lmne), 1767. Plate I, fig. 9 ; Plate V, fig. 6.

Part I, 1866, p. 54 ; and Append. I and II, Tables, No. 42.

Additional Synonyms :

Orthoceras, Martini, 1769. N.'Syst. Conch. -Cab., vol. i, pp. i and 39, Vignettes,

S,k.

Orthocerata conico-cylindroidea, recurva, striata, &c., Soldani, 1780. Saggio Oritto-

graphia, p. 107, pi. v, figs. 37 p P

;

Hortoceratia, &c., Testaceogr., vol. ii,

Appendix, 1798, p. 14^1, pi. v, figs.

37 p P [an arcuate, taperiug form of

JV. rapJianus],

Orthoceratia in longum striata, subconica, &c., Soldani, 1791. Testaceogr., vol. i,

part 2, p. 91, pi. xciv, fig. S (= Nodo-

saria \_Dentalina\ suhstriata, d'Orb.

Ann. Sci. Nat., vol. vii, 1826, p. 255,

No. 46; Ann. Mag. N. H., ser. 4,

vol. viii, 1871, p. 160, No. 27, pi. ix,

fig. 54.) A tapering form, with short

chambers, imperfectly costate.

— Baculi, I, K, L, ostendunt aliquas Raphani vel RapJianistri varietates,

Soldani, 1791. Ibid., p. 97, pi. ciii.

[Fig. I {^Nodosaria [Dentalinal Cuvieri,

d'Orb., vol. vii, 1826, p. 255, No. 45
;

. . Ann. Mag. N. Hist., ser. 4, vol. viii,

1871, p. 160, No. 26, pi. ix, fig. 57.]

Curved, conico-cylindroid, tapering

;

except near the top the septa are not

excavate. In fig. k the lower half is

D. obliqua, but the upper part takes on

smooth and short chambers, like those

in N. ambigua. In fig. l the lower

part is D. obliqua, but the upper and

larger moiety has only short, scattered,

irregular riblets.
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Orthoceras corniculum, &c., Soldani, 1791. Ibid., p. 98, pi. ciii, fig. k (=iV. [D.]

cornicula [urn], d'Orb.,^ Ann. Sci.

Nat., vol. vii, 1826, p. 255, No. 47 ;

Ann. Mag. N. H., ser. 4, vol. viii,

1871, p. 161, No. 28, pi. ix, fig. 56).

Strongly curved ; thin at first,

thicker with swollen chambers after-

wards.

Orthoceratia filiformia aut capillaria, &c., Soldani, 1798. Testaceogr., vol. ii,

p. 35, pi. X, figs, f, g (= Nodosaria

nodosa, d'Orbigny, Ann. Sci. Nat.,

vol. vii, 1826, p. 254, No. 31 ; Ann.

Mag. N. H., ser. 4, vol. viii, 1871,

p. 158, No. 17, pi. ix, fig. 55 ; not

N. nodosa, d'Orb., Mem. Soc. geol.

France, vol. iv, part 1, 1840, p. 14,

pi. i, figs. 6, 7). A long, slender,

tapering form, with suboval cham-

bers.

Dentalina bifuecata, Costa, 1856. Atti Accad. Pontan., vol. vii, fasc. 2, p. 162,

pi. xii, fig. 27.

NoDOSAEiA M0TABILIS, Costa, 1856. Ibid., vol. vii, p. 150, pi. xiii, fig. 1.

— (Dentalina) obliqfa, FarJcer and Jones, 1859. Ann. Mag. Nat.

Hist. ser. 3, vol. iii, p. 482.

— — — P., J., and B., 1861. Ibid., ser. 3, vol. xvi,

p. 19, pi. i, fig. 32.

Dentalina obliqua, J., P., and B., 1866. Monogr. Foram. Crag, p. 54, pi. i,

fig. 9.

— — Brady, 1867. Proc. Somerset Arch. N. H. Soc, vol. xiii,

p. 224, pi. i, fig. 17.

— EAPA, Blake, 1876. Yorkshire Lias, p. 460, pi. xix, fig. 3.

NoDOSAEiA OBLIQUA, Brady, 1884. Eeport ' Challenger,' p. 513, pi. Ixiv, figs.

20-22.

— (Dentalina) obliqua. Basset, 1885. Ann. Soc. Sci. Charente-Inf.

for 1884, p. 160.

Dentalina multilineata (?), Sherborn and Chapman, 1886. Journ. R. Micr.

Soc, ser. 2, vol. vi, p. 751, pl. xv,

fig. 14.

NoDOSAEiA OBLIQUA, Brady, 1887. Journ. E. Microsc. Soc. for 1887, p. 909.

— — Brady, Parker, and Jones, 1888. Trans. Zool. Soc, vol. xii,

part 7, p. 223, pl. xliv, fig. 7.

Dentalina sulcata, Sherborn and Chapman, 1889. Journ. E. Micr. Soc. for

1889, p. 486, pl. xi, fig. 24.

1 By changing corniculum into cornicula d'Orbigny made a little crow out of a little horn, which

latter the shell resembles.
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NoDOSABiA OBLIQUA, Fomasini, 1892. Mem. E. Accad. Sci. Istit. Bologna, ser. 5,

vol. ii, p. 564, pi. o, jBgs. 1—3 (forma A)
;

figs. 4, 5 (forma B) ; fig. 6, var. ? (forma

A) ; fig. 7, var. vertehralis, Batscli (forma

A). Ibid., vol. iii, 1893, p. 434, pi. ii, fig.

5 ; vol. iv, 1894, pp. 203, 204, 209, 213,

pi. i, figs. 46—49 ; pi. ii, figs. 7—

9

{D. and N. mutahilis and N. siphuncu-

loides, Costa).

— — De Amicis, 1893. Boll. Soc. Greol. Ital., vol. xii, fasc. 3,

p. 387 (long synonymy).

— — Dervieux, 1894. Ibid., vol. xii, fasc. 4, p. 626, pi. v, fig. 62.

— VEETEBEALis (?), logger, 1893. Abhandl. k. Bayer. Akad. Wiss.,

vol. xviii, part 2, p. 344, pi. xi,

fig. 36.

— OBLIQUA, Goes, 1894. K. Vet.-Akad. Hand]., vol. xxv, No. 9, p. 70,

pi. xii, figs. 691—696.

Characters.—This is an elongate, acuminate, and arcuate modification of

Nodosaria raphanus, and to avoid repetitive terminology the word Nodosaria is

here omitted before Dentalina, as intimated above at pages 206 and 220.

This is not the smooth D. obliqua of d'Orbigny; see 'Ann. Mag. Nat. Hist.,'

1871, p. 159.

The slender, acuminate, and straight (microspheric) form of N. raphanus

{N. aciculata of Lamarck) is beautifully illustrated by Silvestri (' Atti Accad.

Gicenia Sci. Nat.,' ser. 3, vol. vii, 1872, p. 39, pi. iii, figs. 52—56) as Nodosaria

conica (thus named by him after Soldani, but not by the latter, for Soldani named

nothing according to the Linnsean method).^

Occurrence.—Dentalina obliqua has a wide geographical and bathymetrical range.

The tables appended to the ' Challenger' Report record the occurrence of specimens

at six stations, namely, off the north-west coast of Ireland, off the west coast of

Africa, off the Cape of Good Hope, between Prince Edward Island and Kerguelen, off

Sydney, and in the equatorial region of the South Pacific. The depth in these cases

ranged from 150 to 2425 fathoms. It occurs also in the Mediterranean and Adriatic.

Fossil specimens have been recorded from the Permian {D. Kingii), from the Lower

Lias (Brady), from the Chalk of Bohemia and of Swanscombe (Kent), from the

London Clay (Eocene), the Oligocene of Elsass, the Miocene of Italy, Messina

(Sicily), and Muddy Creek (Victoria), from the Pliocene of Italy, and of Garrucha,

South Spain. In addition to the record from Sutton given in the First Part of this

Monograph, we have specimens from Sutton, zone f, and from Aldborough, zone g.

1 See * Ann. Mag. Nat. Hist.,' ser. 4, vol. viii, 1871, p. 153.
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2. Dentalina OBLiQUESTRiATA, Beuss. Plate I, fig. 19.

Part I, 1886, p. 56 ; and Appendices I and II, Tables, No. 40.

Additional Synonyms p-

Orthocerata, seu tubuli concamerati, recti, striati, SoJdani, 1780. Sagg. Oritt.,

p. 106, pi. V, fig. 37iV(?).

Dentalina obliqtjesteiata, Bronn, 1856. Letbsea Geogn., ed. 3, vol. iii, p. 240,

pi. 35 2, fig. 1.

NoDosAEiA OBLIQTJESTEIATA, Costa, 1857. Mem. Accad. Sci. Napoli, vol. ii, pi. i,

fig. 24.

DeKtalina obliquestkiata, Jones, Parker, and Brady, 1866. Monogr. Poram.

Crag, p. 56, pi. i, fig. 19.

— — Blake, 1876. Yorkshire Lias, p. 460, pi. xix, fig. 4.

Maegintjlina Bononiensis (?), Fornasini, 1883. Boll. Soc. Geol. Ital., vol. ii,

p. 187, pi. ii, fig. la, b.

Dentalina obliquesteiata, Skerborn and Chapman, 1886. Journ. R. Micr. Soc,

ser. 2, vol. vi, p. 751, pi. xv, fig. 15.

Characters.—Tapering and bent ; many oblique riblets on each chamber,

excepting sometimes the latest.

Occurrence.—Dentalina ohliquestriata, as stated in the First Part of this

Monograph, appears not to have been found in a recent condition. No mention

of it is made by Brady in the ' Challenger ' Report. It has been recorded from

the Yorkshire Lias (Tate and Blake) ; from the London Clay (Sherborn and

Chapman) ; and we have it from the Casterlian of the Kattendyk Docks, Antwerp.

So far as the Crag is concerned, we have nothing to add to the record in the First

Part of the Monograph.

3. Dentalina padperata, d'Orhigny, 1846. Plate I, figs. 13—18 and 20.

Part I, 1866, pages 59 and 63 ; and Appendices I and II, Tables, No. 39.

In the First Part of this Monograph, d'Orbigny's Dentalina pauperata was

taken as a subtypical form to which certain Dentalines might be conveniently

referred. Their relationship one to another, and to D. communis, d'Orb., was

carefully indicated in the nomenclatorial lists at pages 58—62. Names upon

names have been given for this kind of smooth, arcuate, tapering, and very

1 Signer C. Fornasini (' Boll. Soc. Geol. Ital.,' ix, 1890, pp. 345-6) points out that in the

synonyms " J>. Geintziana, Terquem," should be changed to "Z>. matutina, Terquem;" and "pi. ii

"

should be inserted.
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variable shell; and it scarcely appears worth while to enlarge the synonymy.

Many plates in the works of d'Orbigny, Reuss, Schlicht, Terquem, Neugeboren,

Goes, Dervieux, Egger, Beissel, and others, contain legions of named specimens

showing modifications of this simple type.

As some of the later illustrations of Dentalina pauperata itself, the following

may be mentioned.

Dentalina communis (part), J., P., and B., 1866. Mooogr. Foram. Crag,

p. 59, pi. i, figs. 13—18, 20.

— PAUPEBATA, "Brady, 1867. Proceed. Somerset Arch. N. H. Soc, vol.

xiii, p. 224, pi. i, fig. 14.

— — JSa«i!/<:e«, 1876 (1881). Magyar kir. foldt. int. evkonyve,

p. 26, pi. iii, fig. 6; Mitth.

Jahrb. Ungar. geol. Anstalt,

vol. iv, p. 31, pi. iii, fig. 6.

— — Blake, 1876. Yorkshire Lias, p. 458, pi. xviii, fig. 23.

— — Terricji, 1883. Atti Accad. Pont. Nuovi Lincei, vol. xxxv,

p. 178, pi. ii, fig. 14.

NoDOSABiA (Dentalina) paupeeata, Brady, 1884. Eeport ' Challenger,' p. 500,

cuts, figs. 14 a, h, c.

Dentalina patpeeata, Sherborn and Chapman, 1886. Journ. E. Micr. Soc,

ser. 2, vol. vi, p. 750, pi. xv, fig. 9.

NoDOSAEiA ANNFLATA, Fomasini, 1889. Foram. Mioc. S. Rufillo, pi. i, figs. 10—13.

Dentalina inceassata, Beissel (Hohapfel), 1891. Abhandl. k. Preuss. G-eol.

Landesanst., n. s., part 3, p. 35, pi. vii, figs.

10—13.

NoDOSAEiA Paeons, Dervieux, 1894. Boll. Soc. Geol. Ital., vol. xii, fasc. 4, p. 611,

pi. V, figs. 36, 37.

— PAUPEEATA, Idem, 1894. Ibid., p. 612, pi. v, fig. 38.

— — var. ELONGATA, Idem, 1894. Ibid., fig. 39.

— Cameeani, Idem, 1894. Ibid., figs. 40, 41.

— GLOBULOSA, Idem, 1894. Ibid., p. 614, pi. v, fig. 44.

— APPEOXiMATA, Idem, 1894. Ibid., figs. 45, 46.

— PAUPEBATA, Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv, No. 9,

p. 68, pi. xii, figs. 672—688.

It may be mentioned that in Soldani's Testaceogr., vol. i, part 2, 1791, p. 98,

pi. cv, fig. M, referred to by him as " Orthoceras Guspis" is the same as B.

pauperata, or a sub-variety of B. farcimen, Reuss.

Characters.—Often irregular in growth, the chambers not being symmetrical

in shape and size ; the early chambers are generally subcylindrical and compact

;

sometimes the septa are nearly all obscure.

Occurrence.—The typical form, namely, Bentalina communis^ d'Orb., is found

^ In 1863 von Eeuss (' Bull. Acad. Eoy. Beige,' ser. 2, vol. xv, p. 146, pi. i, fig. 18) separated

the variety "with straight septal planes" (part 1, 1866, p. 58) from that "with oblique septa,"
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in nearly all seas, and at all depths from the shore-line down to 2740 fathoms. It

is worthy of note that the distribution tables appended to the ' Challenger

'

Report record no specimens from the North Pacific.

The shell has been found in a fossil condition in the Carboniferous and

Permian Limestones ; in the Yorkshire Lias ; in the Cretaceous formations

generally ; in the London Clay (Eocene) ; in the Miocene of Vienna, Italy, and

Malaga ; in the Pliocene of Grarrucha (South Spain), Italy, and Kar Nicobar ; and

in Pleistocene deposits generally.

The tables appended to the ' Challenger ' Report show a rather restricted

geographical range for Bentalina pauperata. The records of its occurrence are

almost entirely from high latitudes, and from depths ranging from 13 to 245

fathoms. Its earliest recorded occurrence in a fossil condition is from the Lias

(Terquem). It has also been found in the Gault of Folkestone ; the Upper Chalk

of Taplow, Bucks, and Keady Hill, Ireland ; the London Clay (Eocene) ; the

Miocene of Piedmont, Vienna, and Muddy Creek, Victoria; and the Pliocene of

Piedmont and St. Erth. In the Coralline Crag it has been found at Sutton only.

Genus 4.

—

Vagindlina, d'Orbigny, 1826.

Part I, 1866, page 63.

Brady, Report ' Challenger,'' 1884, j?. 529.

Additional Synonyms :

CoENXJ Hammonis, Flancus.

Orthoceratia, Soldani.

Planularia, Defrance, Cornuel.

V^AGiNULiNA, Ilichelotti, Pkilippi, Costa, Gihnhel, DeecJce, Fornasini, Dervieux,

Oo'es, Egger, Zwingli and Kubler, Berthelin, Neugehoren, Quenstedt, Koch,

Hagenow, Chapman, ^e.

CiTHAEiNA, d'Orbigng, Heuss, Costa, Schwager.

Maeginxjlina, Beuss, Terg^uein.

Dentalina, Williamson, Parker and Jones.

NoDOSARiA, Eeuss.

D. communis (p. 61), under the name D.farcimen, after Soldani's " Orthoc. Farcimen,^'' ' Testaceogr.,'

vol. i, part 2, 1791, p. 98, pi. cv, fig. o. A closely allied variety is Soldani's " Corniculum Iseve,"

ibid., p. 92, pi. xcvii, fig. hh. As Soldani did not use the Linnsean method of nomenclature, the

straight-sutured Dentalina is really " D. farcimen of Eeuss." Further, Soldani applied the term

"farcimen" to more than one of his figured specimens (see ' Annals Mag. Nat. Hist.,' ser. 4, vol. viii,

1871, p. 154, No. 2; and p. 159, No. 20; also ibid., p. 153): if individual names were taken for

species from his books (and there they seem sometimes to have been used as much generically a

otherwise) much confusion would arise in the alteration of numerous trivial names.
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General Characters.— Vaginulina is an elongate, more or less compressed

or complanate Nodosarine, with eccentric (marginal) aperture and oblique

chambers ; straight or curved ; septate or compact ; smooth, limbate, or costate.

Linne adopted the figures published by Plancus, Grualtieri, and Ledermiiller for

his Nautilus legumen} The figure given by Gualtieri is decidedly limbate ; but

those by Plancus and Ledermiiller, although apparently limbate, may be smooth

(as regarded by Signor Fornasini), with the septa marked only by a difi'erence in

the shell-structure, as more clearly shown in Brady's figures in the ' Challenger

'

Report. Doubtless both the limbate and the smooth forms come together under

the same species zoologically, but their readily distinguished features make it

convenient to retain distinct names for them. Their relationship was indicated in

the tabular list at pages 64

—

QQ in Part I ; the smooth forms being variety a, var.

/3, and var. n', the limbate forms (F. legumen proper) being comprised in varieties

y, 8, i, I, 9, I, K.

The trivial circumstance of the quasi-smooth, figure given by Plancus being

the first mentioned by Linne in his references (possibly because his was the oldest

book) does not keep us from accepting the limbate form (Gualtieri's) as this best

medium type (according to the plan followed by Parker and Jones), around which

the weak and smooth (F. Ixvigata, &c.) on one hand, and the more ornamented

forms (F. linearis, &c.) on the other, are taken as noticeable varieties ; as in the

classificatory lists above referred to.

This species (including the forms figured by Plancus and Gaultieri) is referred

to by Parker and Jones in the 'Annals Mag. Nat. Hist.,' ser. 3, vol. iii, 1859,

p. 479. See also C. Fornasini's remarks on the limbate form in the ' Bollet. Soc.

Geol. Ital.,' vol. v, pp. 25—30, with woodcut copies of the early figures published

by Plancus, Gaultieri, and Ledermiiller.

1. Vaginulina l^sivigata, Boemer, 1838. Plate IV, fig. 9 ; PI. V, fig. 8.

Part I, 1866, pp. 65, 66; and Append. I and II, Tables, No. 44 (Bridlington).

Additional Synonyms :

Orthocerata vaginulam gladii referentia, Soldani, 1780. Saggio Orittogr., p. 108,

pi. vi, fig. 44 mM ; Testaceogr., vol. ii,

1798, p. 141.

1 ' Syst. Nat.,' edit, x, vol. i, 1758, p. 711, No. 248.

Nautilus legumen, Plancus, Conch. [1739], p. 16, pi. i, fig. 7 ; Gualtieri, Index

[1742], pi. xix, fig. P.

* Syst. Nat.,' edit, xii, vol. i, part 2, 1767, p. 1164, No. 288.

Nautilus legumen, Plancus and Gualtieri, as above ; Ledermiiller, Micr. [1760,

p. 17 ; 1761, p. 18], pi. viii, fig.y.

30
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Ortboceratia laevia subconica, &c., Soldani, 1791. Testaceogr., vol. i, part 2, p. 92,

pi. xcvii, figs, e e, ff [e e, cbambers discrete,

smooth ; ff, cbambers compact, smootb].

— Lituata, &c., Idem. Ibid., p. 95, pi. c, figs, hh?, cc [bb, Dentalina?,

curved, chambers discrete, smootb; cc, Vagi-

nulina, cbambers discrete, smooth].

Orthoceras Cuneus, Idem. Ibid., p. 98, pi. cv, figs. T, V[T, edge-view, compact

and smooth ; V, not quite compact, smooth].

Vaginulika iJiviGATA, Roemer, 1838. Neues Jabrb. f. Min. for 1838, p. 383,

pi. iii, fig. 11.

— — Michelotti,lS^\. Mem. Fisica Soc. Ital., vol. xxii, p. 278,

pi. i, fig. 11.

— — Beuss, 1846. In Geinitz's Grundriss, &c., p. 657, pi. xxiv,

fig. 12.

— Badenensis, d'Orb., 1846. For. foss. Vienne, p. 65, pi. iii, figs.

6—8.

— L^YIGATA, Reuss, 1856. Sitz. k. Akad. Wiss. "Wien, vol. xviii, p. 226,

pi. i, fig. 9.

— Beyeichi, Idem, 1856. Ibid., fig. 10 {Marginulina, at p. 226).

— LAEVIGATA, Costa, 1856. Atti Accad. Poutan., vol. vii, part 2, pi. xvi,

fig. 16.

— LEGUMEN, Jones and Parker, 1860. Quart. Jouru. Geol. Soc, vol.

xvi, pp. 453 and 457, pi. xix, figs. [26?],

27, 28.

— — var. ^, J., P., and B., 1866. Monogr. Foram. Crag, p. 65.

— L^viGATA, J., P., and B., 1866. Ibid., p. 66, pi. iv, fig. 9.

— LEGtJMEN, Brady, 1867. Proc. Somer. Arch. N. H. Soc, vol. xiii,

p. 224, pi. i, fig. 18.

— L^viGATA, Idem, 1867. Ibid., vol. xiii, p. 225, pi. i, fig. 19.

— LEGUMEN, Blake, 1876. Yorkshire Lias, p. 464, pi. xix, fig. 11.

— — Morris, 1876. Lecture, Geol., Croydon, p. 8, fig. 3 b.

— — var. LAEVIGATA, Jones, 1884. Quart. Journ. Geol. Soc,

vol. xl, p. 769, pi. xxxiv, fig. 5.

— — Brady, 1884. Eeport ' Challenger,' p. 530, pi. Isvi, figs.

13—15.

— — var. AEQUATA, Brady, 1884. Ibid., p. 531, pi. cxiv,

fig. 13.

— — var., Sherborn and Chapman, 1886. Journ. E. Microsc.

Soc, ser. 2, vol. vi, p. 753, pi. xv,

figs. 19 a, b.

— — Burrows, Sherborn, and Bailey, 1890. Journ. E. Micr,

Soc, p. 559, pi. X, fig. 16.

— — Terrigi, 1891, Mem. R. Com. Geol. Ital., vol. iv, p. 94,

pi. iii, fig. 6.

— L.a;viGATA, Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv,

No. 9, p. 65, pi. xi, figs. 646—655.

— — De Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 37 and 62.
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VAGiifULiifA LEGTTMEN, Egger, 1895. Jahresb. Nat. Ver. Passau, vol. xvi, p. 24,

pi. ii, figs. 4 a, h, 8.

Characters.—Straight or curved ; chambers more or less compact, smooth. The

BridHngton specimen (PL IV, fig. 9) is retained here for comparison with the Crag

specimen (PI. V, fig. 8). The former (megalospheric) is straight, compressed, and

symmetrical ; the latter (microspheric ?) is curved and tapering ; it is of irregular

growth in the later chambers, which are not uniform or compact.

Ocmrrence.—This, together with the limbate and costate forms, is widely dis-

tributed in shallow and deep seas. It occurs fossil, with other Nodosariinse, in the

Lias, and many later formations of Secondary, Tertiary, and Post-Tertiary ages.

2. Vaginulina lin/aris (Montagu), 1808. Plate I, figs. 10—12; andPlate V, fig. 7.

Part I, 1866, pages 66, 67 ; and Appendices I and II, Tables, No. 43.

Additional Synonyms :

Maeginulina taginella, Beuss, 1851. Zeitsch. D. G. Ges., vol. iii, p. 152,

pi. viii, fig. 2.

Vaginulina stbiata, Costa, 1856. Atti Accad. Line. Pontan., vol. vii, p. 182,

pi. xvi, fig. 17.

NoDOSAHiA (Vaginulina) legumen, var. linearis, Parher and Jones, 1859. Ann.

Mag. Nat. Hist., ser. 3, vol.

iv, pp. 346 and 351.

Vaginulina legumen, var. t,. P., J., and B., 1866. Monogr. Poram. Crag, p. 66

(add fig. 48 to the reference to Williamson's

figures).

— linearis, lidem, 1866. Ibid., p. 67, pi. i, figs. 10—12.

— — Seguenza, 1880. Atti E. Accad. Line, ser. 3, vol. vi,

p. 90, No. 247
; p. 140, No. 636.

Mahginulina Bononiensis (?), Fornasini, 1883. Boll. Soc. Geol. Ital., vol. ii,

p. 187, pi. ii, fig. 7 e,f.

Vaginulina linearis, Brady, 1884. Eeport ' Challenger,' p. 532, pi. ixvii, figs.

10—12.

— — Be Amicis, 1893. Boll. Soc. Geol. Ital., vol. xii, fase. 3,

p. 115.

— — Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv

No. 9, p. 66, pi. xii, fig. 664.

— — Be Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 38 and 62.

Characters.—The shell is subcylindrical or compressed ; somewhat tapering,

straight or bent ; chambers more or less compactly set on. The surface-ornament
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of longitudinal costulse is variable in expression and extent, frequently not

affecting the youngest chambers, and sometimes limited to the earliest, and

partially affecting the tops of the other chambers near to or just below the

junction with the next segment. This kind of ornament is present in several

Dentalinge, such as D. Sandbergeri, D. Girardana, and D. intermittens, Reuss, ' Sitz.

k. Akad. Wiss. Wien,' vol. xviii, 1856, p. 224, pi. i, figs. 5, 6, 7 ; and D. proteus,

Reuss, ibid., vol. xliv, 1861, p. 306, pi. i, figs. 6^—9.

Note. — Vaginulina striata, d'Orb., after Soldani, is much compressed,

symmetrically tapering, longitudinally costulate, compact, and rigid in its style of

growth ; and was taken as the type of V. legumen, var. 6 (Part I, p. 6^6). As this

form has been included by some in Vag. linearis, its synonymy is here appended.

Hortoceratia vaginulam rjladii referentia, &c., Testa levissime in longum striata,

Soldani, 1780. Saggio Orittogr.,

p. 108, pi. vi, figs. 44 nN.
— seu tubuli concamerati, recti, striati, &c., Idem, 1798. Testaceogr.,

vol. ii. Appendix, p. 141, pi. vi, figs. 44 mA^.

Vaginulina striata, d^Orbigny, 1827. Ann. Sci. Nat., vol. vii, p. 257, No. .S.

— — Jones and Farher, 1860. Quart. Journ. Geol. Soc, vol. xvi,

p. 302, No. 21.

— — P., J., and B., 1871. Ann. Mag. N. H., ser. 4, vol. viii,

p. 161.

— — Fornasini, 188-3. Boll. Soc. Geol. Ital., vol. ii, p. 178.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, p. 151,

No. 39.

— STKiATissiMA, Sch'odt, 1890. Zeitsch. Deutsch. Geol. Ges., vol. xlii,

p. 412, pi. xxi, figs. 9rt, 1).

Occurrence.— Vagimdina linearis is a shallow-water form, rather commonly met

with off the British coasts, and apparently most at home in the waters of the

North Temperate Zone. Specimens were obtained by the ' Challenger ' from

three stations :—Off Bermuda (435 fathoms), off Culebra Island (390 fathoms),

and south-east of Pernambuco (350 fathoms). In a fossil condition it has been

found in the London Clay (Eocene) ; Tertiary of Upper Silesia ; the Miocene of

Italy, and Muddy Creek (Victoria) ; and in the Pliocene of Italy.

So far as the Crag is concerned, we have nothing to add to the record from

Sutton in the First Part of the Monograph.
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3. Vaginulina OBLIQUESTRIATA, sp. nov. Plate V, figs. 9, 10, 11.

Characters.—This Vaginulina is stout, subcylindrical, varying from straight to

arcuate : fig. 11 is the straightest ; fig. 9 has a gentle curve ; and fig. 10 tapers

and bends like a Dentalina. The chambers are closely set, marked ofi" by very

slightly oblique septa. The surface-ornament consists of rather strong, oblique,

longitudinal costulse, either extending the whole length of the shell (fig. 9), or

interrupted at the sutures (figs. 10 and 11). These riblets are most oblique in

fig. 10, less so in fig. 9, and are almost straight in fig. 11,

Although compact and ribbed this form is not so much compressed as the flat

V. striata, d'Orb. (after Soldani), which is the type of var. 6 at page 66 of Part I,

and it seems to require a distinct name.

A somewhat similar, but much stronger ornament is observable in the

Dentalina divergens, Reuss, 1864 (' Sitz. k. Akad. Wiss. Wien,' vol. 1, p. 456, pi. iv,

fig. 10), with its strong oblique interrupted costulse.

Of the various published Vaginulinse related to F. linearis the following have

oblique strice.

1858. Williamson, ' Eee. Brit. For.,' pi. ii, figs. 46, 47 {Dentalina legumen, var.

linearis).

1866. J., P., and B., ' Monogr. For. Crag,' pi. i, fig. 10 (Vaginulina linearis).

1882. Goes, K. Sv. Vet.-Ak. Hand!., vol. xix, No. 4, pi. ii, fig. .33 {JSfodosarina

legumen, var. linearis).

1884. Brady, Eeport ' Challenger,' pi. l.xvii, figs. 10, 11 {Vaginulina linearis).

Occurrence.—The figured specimens are in the Searles-Wood Collection, from

Sutton, in the British Museum.

Genus 5.

—

Rhabdogonium, Beuss, 1860.

Brady, Report ' Ghallenger,^ 1884, pp. 70 and 524.

Synonyms :

Vaginulina.—d^Oriigny, Parker, Jones, and Brady.

Orthocebina.—d'Orhigny, Carpenter, Blake, Biltsclili.

Teiplasia.—Beuss, Costa.

E,HABDOGONitrjr.

—

Beuss, Karrer, von Giimbel, von Hantken, Terquem, Schwager,

Brady, Berthelin, Quenstedt, and others.

A Xodosarian test, straight, or slightly curved, angular or subcarinate

;

usually tri- or quadrangular in transverse section : chambers somewhat oblique or

arched.
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1. Rhabdogonium tricarinatum (d'Orbigny), 1826. Plate VII, figs. 16 a, b.

Vaginulina tbicabinata, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 258, No. 4;

Modele, No. 4.

Ehabdogonium pteamidale, Karrer, 1861. Sitzungab. k. Akad. Wiss. Wien,

vol. xvi, p. 444, pi. i, fig. 5.

Vaginulina TRicABiifATA, P., J"., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol. xvi, p. 19, No. 41, pi. i,

fig. 34.

Oethocebina bhomboidalis, Blake, 1876. Yorkshire Lias, p. 470, pi. xvii,

fig. 30.

Ehabdogonium pyeamidale, Schwager, 1877. Boll. E. Com. Geol. Ital., vol. viii,

p. 25, pi. o, fig. 5.

— TEiCAEiNATUM, Brady, 1884. Eeport ' Challenger,' p. 525,

pi. Ixvii, figs. 1—3.

— — m, BalTcwill and Wright,l%S5. Trans. E. Irish

Acad., vol. xxviii (Sci), p. 344,

pl. xii, figs. 17, 18.

— — Sherborn and Chapman, 1886. Journ E. Micr.

Soc, ser. 2, vol. vi, p. 752

pl. XV, figs. 16 a, b.

— — Brady, ParJcer, and Jones, 1888. Trans. Zool.

Soc, vol. xii, part 7, p. 223,

pl. xlv, fig. 3.

— — Burrows, Sherborn, and Bailey, 1890. Journ. E,

Microse. Soc, p. 558, pl. x,

figs. 7 a, b.

— —
(?), Be Amicis, 1893. Boll. Soc. Geol. Ital.,

vol. xii, fasc. 3, p. 106.

— — Egger, 1893. Abhandl. k. Bayer. Akad. Wiss.,

vol. xviii, part 2, p. 355, pl. xi,

figs. 49, 50 ;
pl. xii, figs. 36—38.

— — var. ACTJTANG0LTJM, Chapman, 1894. Journ. E.

Microse. Soc. for 1894,

p. 159, pl. iv, figs. 8 a, b.

— — Egger, 1895. Jahresb. Natur. Ver. Passau,

vol. xvi, p. 23, pl. ii, figs.

18 a, J, 19.

Characters.—Shell three-cornered, varying to quadrangular, tapering; curved or

twisted ; chambers compactly set on ; aperture central, with or without a short

neck.

Occurrence.—Bliahdogonium tricarinatum has a wide geographical and bathy-

metrical range, but is most common in the North Atlantic, and has not apparently

been yet met with in the North Pacific. It is most common in comparatively shallow
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water, but has been found at a depth of 1360 fathoms. D'Orbigny's type specimens

were from the Adriatic, and the shell has been found recently in the Mediterranean

(Brady). Geographically Rh. tricarinatum extends to the Gault of Folkestone

;

specimens have also been found in the Red Chalk of Speeton, in the London

Clay (Eocene), in the Miocene of Malaga and Vienna, in the Pliocene of Italy and

Garrucha (South Spain) ; and we have specimens in our own collections from the

Casterlian and Scaldisian of Antwerp. In the Coralline Crag we have found it

plentifully in every zone examined.

Genus 6.

—

Maruinulina, cVOrhigiiij, 1827.

Part I, 1866, p. 68.

Brady, Report ' Challenger,^ 1884, ^j?. 90 and 526.

Additional Synonyms

:

Maeginulina.—Andreae, Stache, Philippi, Bailey, Hantketi, Giimhel, Fornasini,

BertJielin, Czjzeh, Schwager, Sherborn, Chapman, Ehrenberg,

DunihowsM, Mariani, Blake, Deeche, Touthowshi, Zwingli,

Kilhler, Brown, Vanden BroecJc, Basset, Balkioill and Wright,

Mangin, Seguema, Terrigi, Egger, Goes, Bronn, Greene,

Sartioig, Nicholson, Moherg, M. Sars, Beudant, Franzenau,

JRzehak, Mackie, Prestwich, Williamson, Schlicht, Ansted, and

others.

General Characters.—Test elongate, straight or curved, with a partially spiral

commencement; subcircularorsuboval in section ; aperture marginal ; shell smooth

or ornamented.

1. Marginulina glabra, d'Orhigny, 1826. Plate I, fig. 26.

Part 1, 1866, page 69 ; and Append. I and II, Tables, No. 45.

Additional Synonyms

:

Maeginulina eloxgata, f^OrS., 1840. Mem. Soc. Geol. France, vol. iv, p. 17,

pi. i, figs. 20—22.

— PEDiFOEMis, Bornemann, i.855. Zeitsch. Deutsch. Geol. Ges.,

vol. vii, p. 32G, pi. xiii, fig. 13.

— conteacta, Cos^a, 1856. Atti Accad. Pont., vol. vii, p. 186, pi. xiii,

fig. 10.
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Maeginulina abbeetiata, Karrer, 1861. Sitzungsb. k. Akad. Wiss. Wien,

vol. xliv, p. 445, pi. i, fig. 7.

— iN^QUALis, Beuss, 1862. Ibid., vol. xlvi, p. 59, pi. v, fig. 13 ;
pi. vi,

fig. 8.

— INFAECTA, Beuss, 1863. Ibid., vol. xlviii, p. 48, pi. iii, figs. 36, 37.

— OPACA, Staclie, 1864. Novara-Exped. Geol. Theil., vol. i, part 2,

p. 214, pi. xxii, fig. 47.

— ANGisTOMA, Idem, 1864. Ibid., p. 213, pi. xxii, fig. 46.

— MUCEONULATA, Idem, 1864. Ibid., p. 215, pi. xxii, fig. 48.

— GLABRA, Parker, Jones, and Brady, 1865. Ann. Mag. N. H., ser. 3,

vol. xvi, p. 27, pi. i,

fig. 36.

— — Brady, 1868. Proc. Somers. Arcb. N. H. Soc, vol. xiii,

p. 225, pi. ii, fig. 22.

— — Brady and Bohertson, 1870. Ann. Mag. JST. H., ser. 4,

vol. viii, Table, p. 360.

— S0BBULLATA, HantTcen, 1875 (1881). Mitth. Jahrb. Ungar. Geol.

Anstalt. vol. iv, p. 46, pi. iv,

figs. 9, 10 ; pi. V, fig. 9.

— 8PLENDENS, Idem, 1875. Ibid., p. 87, pi. iv, fig. 11.

— PEDiFOEMis, Idem, 1875. Ibid., p. 45, pi. iv, figs. 12, 13 ; and pi. v,

fig. 8.

Ckistellabia articulata, Seguenza, 1880. Atti E. Accad. Lincei, ser. 3, vol. vi,

p. 140, pi. xiii, figs. 10, 10 a.

— TEUNCULATA, Bertheliu, 1880. Mem. Soc. Geol. France, ser. 3,

vol. i; Mem. v, p. 53, pi. iii,

figs. 26, 27.

MAEGlNULiifA GLABRA, Brady, 1884. Eeport ' Challenger,' p. 527, pi. Ixv,

figs. 5, 6.

— BTTLLATA, Sherhom and Chapman, 1886. Journ. E. Micr. Soc, ser. 2,

vol. vi, p. 752, pi. XV,

fig. 17.

— GLABEA, Fornasini, 1890. Mem. E. Accad. Sci. Bologna, ser. 4,

vol. X, p. 470, plate, figs. 26, 28—30.

— — Bgger, 1893. Abhandl. k. Bayer. Akad. "Wiss., vol. xviii,

part 2, p. 346, pi. xi, figs. 28, 29.

Vaginulina [Maeginulina] glabea. Goes, 1894. K. Svensk. Vet.-Akad. Handl.,

vol. XX, No. 9, pp. 65, 66,

pi. xi, figs. 656—661.

Very numerous specimens of small Cristellarian and Marginuline passage-

forms have been abundantly figured in various plates by d'Orbigny, Reuss, Schlicht,

Terquem, Goes, and others. To collate and co-ordinate these exactly would be

almost impossible. The foregoing synonomy, and that given by Signer G. A.

De Amicis in the ' Bolletino Soc. Geol. Italiana,' vol. xii, fasc. 3, 1893, pp. 107,

108, will assist the student in this matter.
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Characters.—A short, curved, partially spiral Nodosarine ; with smooth, more

or less inflated chambers, not numerous, and enlarging rapidly in jorocess of growth.

This little shell, which is very variable in its contours, feebly represents the far

more compact and symmetrical Cristellarise.

Occurrence.—MarginuUna glabra has a wide geographical distribution, but appa-

rently has not been met with in high latitudes. Specimens have been taken from

depths ranging from 15 to 2740 fathoms. The geological range of the species is

extensive. Specimens have been found in the Lias of England and the Continent

;

in the Cretaceous formations generally, both English and foreign; in the London

Clay (Eocene), in the Oligocene of Germany, in the Miocene of Italy and Vienna

;

and in the Pliocene of Piedmont and Garrucba (South Spain). So far as the Crag

is concerned, we have nothing to add to the record in Part I of the Monograph.

2. Marginulina COSTATA (Batsch), 1791. Plate I, fig. 21. (If. rajylianus.)

Part 1, 1866, page 70 {Marginulina raphanus) ; Append. I and II, Tables, No. 46.

Additional synonyms

:

Orthoceratia in longum striata, subconica, «fec., Soldani,^ 1791. Testaceogr., vol. i,

part 2, p. 91, pi. xeiv, figs, p, q, x, y.

Orthoceras Suhlituus, testa teres, striata. &c., Soldani, 1791. Ibid., p. 98, pi. civ,

figs. !-,&[= Ilarginulina suhlituus,

d'Orb.].

Nautilus (Oethoceeas) costattjs, Batsch, 1791. Conchyl. Seesandes, p. 2,

pi. i, figs. 1 a—g.
Maeginulina suBLiTUUS, d'Orbiffmj, 1826. Ann. Sci. Nat., vol. vii, p. 259, No. 9.

— eaphanus, i^esAayes, 1830. Hist. Nat. Vers, vol. ii, p. 418.

— — Ehrenberq, 1838. Abhandl. k. Akad. Wiss. Berlin for

1838, p. 141, pi. i, fig. 2.

— — Cuvier, 1836-46. Eegue Animal, vol. ix, p. 35 ; vol. x,

pi. XV, fig. 10.

— — Michelotti, 1841. Mem. iSoc. Ital. Sci., vol. xxii, p. 279.

1 Soldani suggests that some of the specimens figured as " M, n, &c.," [m—z ?] in plate xciv

might be such as with Linnaeus would be termed '' Raphani, Raphanistri, et Rapistriy Soldani

thinks that figs, p, q, and even t may be varieties of his " Orthoceras Corniculum." The nominal
references in 'Ann. Mag. Nat. Hist.,' September, 1871, p. 1G3, and in the 'Challenger' Eeport,

p. 528, for "N, p, Q, E, X, Y," are not quite correct. m, n, e, and y belong to Nodosaria

raphanus; s to D. obliqiia ; t and z to iV. raphanistrum.

31



236 FORAMINIFERA OF THE CRAG.

Mabginuiina eaphanus, Beuss, 1846. In Geioitz's Gruudriss Verstein, p. 656,

pi. xxiv, fig. 15.

— — JBronn, 1851—6. Leth. Geogn., edit 3, vol. iii, p. 238,

pi. xxxv^, figs. 37 a, h.

— iNTEBAMNiiE, Costa, 1856. Atti Accad. Pont., vol. vii, p. 1841,

pi. xiii, fig. 9.

NoDOSAEiA EXCENTEiCA, Costa, 1857. Mem. Accad. Sci. Napoli, vol. ii, p. 137,

pi. i, fig. 21.

— suBLiTuus, Jones and Parker, 1860. Quart. Journ. Geol. Soc, vol.

xvi, pi. XX, fig. 37.

Maeginulina obliquesteiata, Karrer, 1861. Sitz. k. Akad. Wiss. Wien, vol.

xliv, p. 446, pi. i, fig. 8.

— steiatocostata, Reuss, 1862. Ibid., vol. xlvi, p. 62, pi. vi, fig. 2.

— TUBGIDA, Idem, 1862. Ibid., p. 63, pi. vi, fig. 7.

NoDOSABiA EAPHANUS, marginuline form, Farher and Jones, 1863. Ann. Mag. N.

H., ser. 3, vol. xii, p. 213.

Maeginulina baphanus, P. J. and B., 1865. Ibid., vol. xvi, p. 19, pi. i, fig. 35.

— — Hartwig, 1866. The Sea, edit. 3, p. 381, fig. h.

— — J. P. and B., 1866. Monogr. Foram. Crag, p. 70, pi. i,

fig. 21

— HAMUS, Terquem, 1866, Foram. Lias, 6me Mem., p. 501, pi. xxi,

figs. 8 a, b.

— EADIATA, Idem. Ibid., p. 505, pi. xxi, figs. 16, 17.

— BAPHANUS, Brady, 1867. Proc. Somerset Arch. N. H. Soc, vol. xiii,

p. 225, pi. ii, fig. 21.

— ~ P. J. and B., 1871. Ann. Mag. N. H., ser. 4, vol. viii,

pp. 163, 164, pi. X, figs. 72, 73.

— — (?), Greene, 1871. Manual Protozoa, p. 15, figs. 3 h, V

,

— PiCTA, Blalce, 1876. Yorkshire Lias, p. 462, pi. xix, figs. 6, 6 a, h.

— BAPHANUS, Blake, 1876. Ibid., p. 462, pi. xix, fig. 5.

— — Jones, 1876. Monthly Microsc. Journ., pi. cxxix, fig. 9.

— — Nicholson, 1879. Manual Palseont., vol. i, p. 114,

fig. 18 h.

— — var. CEEBEicosTA, Seguenza, 1880. Atti E. Accad.

Lincei, ser. 3, vol. vi, p. 90, pi. ix,

fig. 6.

— — Terrigi, 1883. Atti Accad. Pont. N. Lincei, vol. xxxv,

p. 180, pi. ii, fig. 17.

— — Jones, 1883. Microgr. Diet., edit. 4, p. 491, pi. xxiii,

figs. 30—32.

— — Terrigi, 1883. Atti Accad. Pont. Nuovi Lincei, vol.

xxxv, p. 180, pi. ii, fig. 17.

— cosTATA, Brady, 1884. Eeport * Challenger,' p. 528, pi. Ixv, figs.

10—13.

— BAPHANUS, Jones, 1884. Quart. Journ. Geol. Soc, vol. xl, p. 769,

pi. xxxiv, fig. 6.

— COSTATA, Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, fasc. 2,

p. 192, and p. 201.
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NoDOSARiA SEMEN, Boderleiu, =. Maeginulina eaphanus, Malagoli, 1888. Atti

Accad. Modena, ser.

3, vol. vii, fasc. 1,

p. 2, pi. i, figs. 1, 2.

Maeginflina COSTATA, Sherhom and Chapman, 1889. Journ. R. Micr. Soc. for

1889, p. 487, pi. xi,

fig. 28.

— Pecketi, Sclirodt, 1890. Zeitsch. Deutsch. Geol. Ges,, vol. xlii,

p. 409, pi. xxi, fig. 1.

— COSTATA, Egger, 1893. Abhandl. k. Bayer. Akad. Wiss., vol. xviii,

part 2, p. 347, pi. xi, fig. 19.

— — Fornasini, 1893. Mem. R. Accad. Sci. Istit. Bologna,

ser. 5, vol. iii, p. 434, pi. ii, fig. 6
;

vol. iv, 1894, pp. 213, 214, 217,

pi. ii, figs. 19—21. (Nodosaria and

Marginulina cultrata, and Nod. con-

stricta, Costa.)

NoDOSAEiA EAPHANUS, Dervieux, 1894. Boll. Soc. Geol. Ital., vol. v, fasc. 4,

p. 621, pi. V, figs. 56—59.

Maeginulina ^quivoca (Rss.), Chapman, 1894. Journ. E. Microsc. Journ. for

1894, p. 162, pi. iv, fig. 20.

(Eccentric Nodosaria ra-

phanus.}

— MuNiEEi (Berth.), Idem, 1894. Ibid., p. 163, pi. iv, fig. 22.

— EOBUSTA (Rss.), Idem., 1894. Ibid., p. 163, pi. iv, fig. 23.

— JoNESi (Rss.), 7c?eOT, 1894. Ibid., p. 163, pi. iv, fig. 24.

NoDOSAEiA MAEGiNULiNoiDES, Fomasini, 1895. Mem. R. Accad. Sci. Istit.

Bologna, ser. 5, vol. v, p. 10,

pi. iv, fig. 7. (A passage-

form.)

Ceistellaeia SULCATA, Fomastni, 1895. Ibid., p. 11, pi. iv, figs. 26, 27. (= Cr.

sulcata, Costa; M. costata, with few

ribs.)

Maeginulina costata. Be Amicis, 1895. IS'at. Sicil., vol. xiv, pp.35 and 61.

Characters.—This Nodosarine is essentially a Nodosaria having an eccentric

growth, which gives either an oblique or partially spiral style of growth to the

early chambers, and a marginal aperture (with or without a short neck) to the

older and the last segments. It varies in cross-section from subcylindrical to oval

and compressed. The chambers are moderately compact ; more or less septate,

and therefore varying in relative fulness ; and are marked with longitudinal

riblets, as in Nodosaria raphanus, of which, indeed, this is essentially only a

Marginuline modification.

Occurrence.—Marginulina costata seems to be most at home in the North and

South Atlantic, the Mediterranean, and the Adriatic (370—1240 fathoms) ; but
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inferior specimens have been met with in British waters and off the coast of New
Zealand. Its geological range extends to the Lias of England, Ireland, and

France (Brady). It has also been found in the Kimeridge Clay (Brady) ; in the

Cretaceous of Ireland (Wright) ; in the Eocene (London Clay) ; and in the

Miocene of Italy, Malaga, Vienna, and Muddy Creek. In addition to the record

from Sutton in the First Part of the Monograph, we have found one specimen at

Broom Hill, zone d.

Genus 7.

—

Cristellaria, Lamarch, 1812.

Part I, 1866, page 72.

Brady, Report ' Challenger,' 1884, pp. 70 and 534.

Additional Synonyms :

Nautilus.—Plancus, Soldani, Montagu, Dillwyn, &c.

PoLYSTOMELLA.

—

Lamarck, Blainville, Ilacgillivrai/ , Thorpe.

Ceepidulina.—Defrance, Blainville.

NuMMULiTES.

—

Keferstein.

Planularia.—Defrance, d^Orhigny, Miinster, Romer, Hagenow, Philippi, Karsten,

Boll, Jones and Parker, Bradg, Wright, Blake, Seguenza.

KoBULiNA.

—

Pictet, Michelotti, Bailey, Abich, Egger, Neugeloren, Deecke, Gilmbel,

Bornemann, Hantlcen, Mackie, Zwingli and Kilhler, Dunikowski,

Seguenza, Hagenow, Bailey, Coppi, Malagoli, Andreae, Karsten,

Csjsek, Schivager, &c.

Maeginulina.—Sowerbg, Philippi, Cornuel, Jones and Parker, Bornemann, Brady,

Gilmbel.

Feondiculaeia.— Costa.

Ceistellaeia.—Kilbler and Zwingli, Sherborn, Chapman, Broivn, Burbach,

Gilmhel, Berthelin, Schwager, Andreae, Egger, Neugeboren,

Uantken, Toutkowsky, Alth, Deecke, Olszewski, Blake, Uhlig,

Stache, Breyer, loula, Agassiz, Michelotti, Suess, Basset,

Quenstedt, Piette, Balhwill, Millett, Koenen, Prestwich, Goes,

Egger, Vanden Broeck, Mariani, Bervieux, de Amicis, Fornasini,

Ezehak, Nicholson, BUtschli, March, Marsson, Mantell, Mackie,

Sehlicht, Eric, Pictet, Beudant, Dixon, Eley, Mangin, Zittel,

Vine, Malagoli, Sfeinmann, ISchliimberger, Dunikowski, Hitch-

cock, Eranzenau, Grouch, Bowdich, Wetherell, Ansted, Chimmo,

Neumayer, Schrodt, Murray, Terrigi, Burroivs, Bailey, Schacko,

Stache, Beissel, Holzapfel, JIdusler, Pearcey, Giippy, Crick,

Goes, and others.
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General Characters.—See also Part I, p. 72. Test planospiral in part or

entirely; discoidal, complanate, lenticular (biconvex), crozier-shaped or ensiform ;

chambers subtriangular, sickle-shaped or of other hook-like form, mostly compact

;

smooth, limbate, granulose, or longitudinally costulate.

The smooth lenticular Gristellaria without a keel is G. rotulata (Lamarck)

;

with a keel G. cultrata (Montfort) ; with broad, dentate keel, G. calcar (Linne) ;

and when much compressed, broadly keeled, and ornamented, it is G. cassis

(Fichtel and Moll). Parker and Jones adopted G. calcar as the best central and

representative type of Gristellaria. G. cultrata and rotulata are inferior to it in

point of development, whilst G. cassis surpasses it in the augmentation and diversity

of ornamental and marginal growths.

As these forms are very variable in the several features and graduate one into

the other, their separation into quasi-species is quite of an artificial character ; and

it is often difficult to determine to which group some individuals should be allocated.

In the following synonymy only the best marked figured specimens have been noted.

G. cultrata, being present in the Crag, is here described.

1. Cristellaeia culteata (Montfort), 1808. Plate I, figs. 24, 25.

Part I, 1866, Append. I and II, Tables, No. 47.

Cornu Hammonis, Plancus, 1739. De Conchis minus notis, «fec., p. 12, pi. i, figs. 3,

G, H, i;i edit; 2, 1760, p. 120, pi. i, figs, xii,

s, T, V, and xiii z Z.

Corn-ammone, Oinanni, 1757. Opere postum., vol. ii ; Teat. Adriat., p. 20, pi. xiv,

fig. 113.2

Nautilus calcae, Linne, 1758. Syst. Nat., 10th edit., p. 709 ; and 12th edit.,

1767, p. 1162, No. 272. [This includes

Cristellaria cassis, calcar, and cultrata.'\

Nautili Circumalati seu marginati grandiusculi, Soldani, 1780. Saggio Oritt., p. 97,

pi. i, fig. G.

^ Gr. Bianchi states, at p. 13, that the majority of these have a broad pellucid, margin around the

shell ; therefore they are the same as G. cultrata. In the 1760 edition there are added to the plate

figs, xii, s, T, V, and xiii, Z z, which appear to be true cultrata. The fig. 3 quoted above appears to

belong to the minority, namely, those without the broad pellucid margin, and is therefore rotulata
;

and this notwithstanding the remark at p. 13, that the artist has not (but might have) shown the

marginal flange. See also Fornasiui, 'Boll. Soc. Geol. Ital.,' vol. vi, 1887, p. 38.

2 In these posthumous papers of Count Giuseppe Giuanni, of Kavenna, fig. 113 is evidently a

bad drawing of Cristellaria cultrata ; and, as is the case also with figs. 112 and 114, it lias an

irrelevant description taken wrongly from Plancus. Fig. Ill is one face, and fig. 112 probably the

other of Rotalia Beccarii ; and fig. 114 is possibly a poor Crist, cassis.
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N. Isevi-lucido-umbilicati, Soldani, 1780. Ibid., p. 99, pi. i, fig. o.

Nautilus calcae, Walker and Jacob, 1784. Test, niin., &c., p. 19, pi. iii, fig. 66

(and Kaumacher; Adams' Essays).

Nautili {Lenticulie marginatx), Soldani, 1789. Testaceograpb., vol. i, part 1, p. 54,

pi. sxxiii, figs. A, B.

N. carinati {Lenticulse), Idem, 1789. Ibid., p. 64, pi. Iviii, figs, ee, ff, gg, ii, kk,

(Figs, gg and ii have entire keels; but

the other specimens either are passages

into C. calcar, figs, hh, mm, &c., or have

their keels chipped by accident.)

Nautilus calcae, var. /3, Fichtel and Moll, 1803. Test. Microsc, &c., p. 69, pi. xi,

figs, d—f; var. ?, pi. xii^

figs, d—f; var. A, pi. xiii,

figs. e—g.

— — Montagu, 1803. Test. Brit., &e., p. 189, pi. xv, fig. 4.

— EOTATUs, Maton and Backett, 1807. Trans. Linn. Soc, vol. viii, p. 114.

EoBULus cULTEATus, Monlfort, 1808-10. Conch. Syst., p. 214, genre liv.

EoBULiNA cuLTEATA, d'Orh., 1826. Ann. Sci. Nat., vol. vii, p. 287, No. 1

;

Modele No. 82.

EoTALiA, Sowerly and Wetherell, 1834. Trans. Geo!. Soc, ser. 2, vol. v, p. 135,

pi. ix, fig. 13.

Ceistellabia Osnabuegensis, Munster and Eoemer, 1838. Neues Jahrb. f. Min.,

&c., 1838, p. 391,

pi. iii, fig. 62.

EoBULiNA Canabtensis, d'Orb., 1839. Toram. Canaries, &c., p. 127, pi. iii,

figs. 3, 4.

— CULTEATA vel suBCULTBATA, d'Orb., 1839. Foram. Amer. Merid., &c.,

p. 26, pi. v, figs. 19, 20.

— Ehbenbeegii, Soemer, 1841. Verstein. Norddeutsch. Kreidegeb., p.

98, pi. XV, fig. 31 ; E. CoMPTONi,

Idem, ibid., fig. 33.^ (Both are de-

scribed as being keeled, but Sowerby's

figured type of C. Comptoni is not

keeled.)

— depeessa, Michelotti, 1841. Mem. Soc. Ital. Sc, vol. xxii, pp. 291 and

302, pi. ii, fig. 3.

— CuMMiNGii, Idem. Ibid., p. 292, pi. ii, fig. 4.

— CULTEATA, Idem, Ibid., p. 291, pi. ii, fig. 5.

Ceistellaeia planicosta, Sagenow, 1842. Neues Jahrb. f. Min., &c., 1842, p.

572, pi. ix, fig. 24.

— LOBATA, Eeuss, 1845. Verstein. Bohm. Kreid., I, p. 34, pi. xiii, fig. 59.

Eobulina CULTEATA, d'Orb., 1846. Foram. Foss. Vienne, p. 96, pi. iv, figs. 10—13.

— siMiLis, Idem. Ibid., p. 98, pi. iv, figs. 14, 15.

— CLTPEiroESiis, Idem. Ibid., p. 101, pi. iv, figs. 23, 24.

— CULTEATA, Pilla, 1846. Dist. Etruria, p. 104, pi. i, fig. 9.

' Given as fig. 34 in the text, but more correctly fig. 33 at the foot of the plate.
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NoNiONiNA Magdebubgica, PhiUpin, 1846. Palaeontographica, vol. ii, p. 81,

pi. XA, fig. 21.

EoBTTLiNA CuMMiXGi, Michelotti, 1847. Nat. Yet. HoDandische Maatschap.

Wetensch. Haarlem, ser. 2, vol. iii,

p. 14, pi. i,fig. .3.

— STELLiFEEA, Czjzek, 1848. Haidingers Naturw. Abhandl., vol. ii, p. 142,

pi. xii, figs. 26, 27 (narrow keel).

Ceisteliaeia vaeiabilis, Eeuss, 1850. Denksch. k. Akad. "Wien, vol. i, p. 369,

pi. xlvi, figs. 15, 16.

EoBULiNA GALEATA (afterwards cassidea), augustimaego, dimobpha, umbonata,

NITIDISSIMA, TEI60N0ST0MA, DEFOEMIS, ReUSS, 1851. Zeitsch.

Deutsch. Geol. Gesell., vol. iii, pp. 67—70, pi.

iv, figs. 21—26, 30.

— d'Oebignii, Bailey, 1851. Smithsonian Contrib. Knowl., vol. ii. Art. 8,

p. 10, pi. o, figs. 9, 10 ; Phil. Trans., vol.

civ, 1865, p. 425.

Ceistellaeia tlatxpleuea, Jones, 1852. Quart. Journ. Geol. Soc, vol. viii, p.

267, pi. xvi, fig. 12.

RoTALiA inceassata, &c., Ehrenlerg, 1854. jMikrogeologie,i pi. xxiii, figs. 40, 44,

45, 47—50 ; pi. xxv, i, fig. 40
;
pi.

xxvi, fig. 53 (Ceistellaeia Hoff-

MANia, Ehr.)
;

pi. xxvii, figs. 37,

46 ;
pi. xxviii, figs. 43—49, 54, 55

;

pi. XXX, figs. 27, 32, 35 ;
pi. xxiii, ii,

figs. 37, 47.

Ceistellaeia obbicijla, Eeuss, 1854. Denksch. k. Akad. Wiss. Wien, vol. vii,

p. 68, pi. xxv, fig. 12.

— subalata, Idem. Ibid., vol. vii, p. 68, pi. xxv, fig. 13.

— CTJLTEATA, Parher, Jones, and Brady, 1855. Ann. Mag. Nat. Hist.,

ser. 3, vol. xvi, p. 32.

— PEOMiNULA, Reuss, 1855. Zeitsch. Deutsch. Geol. Gesell., vol. vii,

p. 271, pi. ix, fig. 3.

EoBULiifA Meoalopolitana, Idem. Ibid., p. 272, fig. 5.

Ceistellaeia excisa, Bornemann, 1855. Ibid., vol. vii, p. 328, pi. xiii, fig. 20.

Eobtjlina DEFOEMIS, Idem. Ibid., vol. vii, p. 337, pi. xiv, figs. 1—3.

— NAVis, Idem. Ibid., vol. vii, p. 338, pi. xiv, fig. 4.

— AUGUSTiMAEGO, Idem. Ibid., vol. vii, p. 332, pi. xiv, figs. 6, 7.

— Beyrxcs.!, Idem. Ibid., vol. vii, p. 332, pi. xiv, figs. 8—10?

— INCOMPTA, Idem. Ibid., vol. vii, p. 336, pi. xiv, fig. 12.

— EADIATA, Idem. Ibid., vol. vii, p. 334, pi. xv, fig. 1.

— LiMBATA, Idem. Ibid., vol. vii, p. 335, pi. xv, figs. 4—6.

— TEiGONOSTOMA, Idem. Ibid., vol. vii, p. 336, pi. xv, fig. 9.

— DECLivis, Idem. Ibid., vol. vii, p. 333, pi. xv, fig. 11.

— INTEGEA, Idem. Ibid., vol. vii, p. 334, pi. xv, figs. 12—14, 16.

1 See also ' Monatsb. and Abhandl. Akad.,' Berlin ; and ' Ann. Mag. Nat. Hist.,' March, 1872,

pp. 226, 282, 288, 291, 293, 300 ; September, 1872, pp. 189 190.
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EoBULiNA COMPRESSA, Boumemann, 1855. Zeitsch. Deutsch. Geol. Gesell, vol. vii,

p. 338, pi. XV, fig. 17.

— CLTPEiFOEMis, var. PESTOifATA, Costa, 1856. Atti Accad. Pontan., vol.

vii, p. 196, pi. X, figs.

11, A, B, C.

— SUBANGXTLOSA, Idem. Ibid., vol. vii, pi. xiv, figs. 2 a, b, c (feeble keel).

— TESTONATA, Idem. Ibid., vol. vii, p. o, pi. xix, figs. 1, a b.

Cristeliakia magna. Idem. Ibid., vol. vii, p. 193, pi. xix, figs. 2 a, b.

EOBFLINA iN^EQUALis, Idem. Ibid., vol. vii, p. 229, pi. xix, figs. 3 A, b (few-

chambers).

— CULTEATA, Idem. Ibid., vol. vii, p. 198.

— — Bronn, 1851-56. Lethaea Geogn., edit. 3, vol. iii, p. 207,

pi. xxxv^, fig. 9.

— COMPRESSA, Eciger, 1857. Neues Jahrb. f. Min., &c., 1857, p. 297,

pi. XV, figs. 12, 13.

Ceistehaeia calcar (including culteata), ParArer awrfJowes, 1857. Ann. Mag.

Nat. Hist., ser. 2, vol. xix, pp. 289

—291, pi. X, figs. 10—12.

— PRIMA, Terquem, 1858. Mem. Acad. Imp. Metz, 1858, p. 621, pi.

iii, fig. 16. (Feeble keel, and last

chamber expanding.)

— CALCAE, Williamson, 1858. Eec. Brit. Foram., p. 25, pi. ii, figs. 52,

53. (Almost keel-less.)

— CASSIS, var., Jones and Parher, 1860. Quart. Journ. Geol. Soc.

vol. xvi, pp. 453, 454,

457, pi. XX, fig. 41.

— — EOTULATA, Idem. Ibid., vol. xvi, pp. 453, 454, 457, pi. xx,

figs. 42, 43.

— MiCEOPTEEA, i?e?«5s, 1860. Sitzuugsb. k. Akad. Wiss. Wien, vol. xl,

p. 215, pi. viii, fig. 7.

— CULTEATA, SHvestri, 1862. Atti X Congresso Scienz. Ital., p. 17.

— subalata, Reuss, 1863. Sitz. k. Akad. Wiss. Wien, vol. xlvi, p. 76,

pi. viii, fig. 10 ; and pi. ix, fig. 1.

— TUEGiDOLA, Ideou. Ibid., vol. xlvi, p. 73, pi. viii, fig. 4.

SoBULiifA BADIATA, Idem, 1864. Ibid., vol. xlviii, p. 54, pi. vi, fig. 65 (many-

chambered). \_Cristellaria grata in 1865.]

— DEPAUPERATA, Idem. Ibid., vol. xlviii, p. 54, pi. vi, figs. 67, 68; pi. viii,

figs. 90, 91 var. callifera (few-chambered).

— LIMBOSA, Idem. Ibid., vol. xlviii, p. 55, pi. vi, fig. 69.

NoDOSAKiNA (Cristellaeia) CULTEATA et KOTULATA, Jones and Parker, 1864.

Geologist, vol. vii, p. 88.

Cristellaeia culteata, Parker, Jones, and Brady, 1865. Ann. Mag. Nat. Hist.,

ser. 3, vol. xvi, p. 32,

pi. i, fig. 39.

— — et EOTULATA, Pflr/fer ««c? Jbwes, 1865. Phil. Trans., vol.

civ, p. 344, pi. xiii, figs. 17—19 ; and

pi. xvi, fig. 5. (Fig. 19 is not quite

destitute of keel.)
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EoBULiNA PEiKCEPS, Reuss, 1865. Sitzungsber. Akad. Wiss. Wien, vol. 1, p. 466,

pi. V, fig. 3.

Ceistellaeia gyeoscalpetjm, Sfache, 1865. Novara-Exped. Geol. Theil., vol. i,

part 2 ; Palaont., p. 243, pi. xxiii,

figs. 22 «, 5.

Eobtjlina cttlteata, var. antipodum, Idem, 1865. Ibid., p. 251, pi. xxiii,

figs. 30 a, h.

— Taettowata, /<?eOT, 1865. Ibid., p. 252, pi. xxiii, figs. 32 a, 5.

[Other individuals figured on the same plate illustrate passage-forms and near

alliances. A similar remark may be made on Cristellarian groups figured on

many a page in the works of Seguenza, Eeuss, Bornemann, d'Orbigny,

Terquem, and others.]

Ceistellaeia calcar, var. culteata, Beuss, 1866. Deuksch. k. Akad. Wiss.

Wien, vol. xxv, p. 145.

— COMMUNIS, Kubler and Ztvingli, 1866. Neujahrsblatt Biirgerbiblio-

thek Winterthur, p. 10,

pi. i, figs. 22, 23.

— simplex, lidem, 1866. Ibid., fig, 28.

— EOTALiNA, lidem, 1866. Ibid., p. 11, pi. ii, fig. 4.

— CXJLTEATA, Joncs, Parlcer, and Brady, 1866. Monogr. Foram. Crag,

pi. i, figs. 24, 25.

— — Brady, 1867. Proc. Somerset Arch. Nat. Hist. Soc,

vol. xiii, p. 227, pi. iii, fig. 37.

Eobtjlina alatolimbata, GUmlel, 1868. Abhandl. k. Akad. Bayer. Wiss., Cl. II,

vol. X, Abth. 2, p. 641, pi. i, fig. 70

(almost vorticial).

— PTEEODiscoiDEA, Idem, 1868. Ibid., p. 642, pi. i, fig. 72 (many-cham-

bered).

Ceistellaeia eotalina, Zwingli and Kiihler, 1870. Foram. Schvpeiz. Jura, p. 10,

pi. i, Jurensismergel, fig. 3.

— simplex, lidem, 1870. Ibid., fig. 4 ; and p. 27, pi. iii, fig. 28.

— communis, lidem, 1870. Ibid., fig. 5 ; and Posidonienschiefer,

fig. 4 ; and p. 27, pi. iii, fig. 27.

— BiBMENSTOEPENSis, lidem, 1870. Ibid., p. 29, pi. iii, fig. 36.

— No. 302, Schlicht, 1870. Foram. Pietzpuhl, p. 52, pi. xvi, fig. 1

(C. spectahilis, Eeuss).

EoBULiNA, No. 313, Idem. Ibid., p. 54, pi. xvii, figs. 7, 8 (C. articulata, Eeuss)
;

No. 316, p. 54, figs. 11, 12 (C. articulata, Eeuss) ;

No. 319, p. 55, pi. xvii, figs. 17, 18 (C. simplex, var.

incompta, Eeuss) ; No. 320, p. 55, pi. xviii, figs. 1,2

(the same) ; No. 322, p. 55, pi. xviii, figs. 3, 4 (C.

deformis, Eeuss) ; No. 321, p. 55, pi. xviii, figs. 7, 8

(C. simplex, var. incompta, Eeuss) ; No. 323, p. 55,

pi. xviii, figs. 15, 16 (the same) ; No. 334, p. 57,

pi. xix, figs. 13, 14 (C. limhosa, Eeuss) ; No. 332,

p. 57, pi. xix, figs. 7, 8 {C. platyptera, Eeuss).

Ceistellaeia cultbata. P., J., and B., 1871. Ann. Mag. Nat. Hist., ser. 4,

vol. viii, p. 240, pi. x, fig. 84.

32
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RoBULiNA CALCAB, var. cuLTEATA, HantJcen, 1875. Mittheil. Jahrb. k. Ungar.

Geol. Anstalt, vol. iv,

part 1, p. 55.

—
• DEPATJPEEATA, Idem, 1875. Ibid., vol. iv, p. 55, pi. vi, figs. 5, 6 ;

pi. xiv,

fig. 16 (figs. 6 and 16 few-chambered).

— PEiNCEPS, Idem, 1875. Ibid., vol. iv, part 1, p. 56, pi. vi, fig. 8.

— LIMBOSA, Idem, 1875. Ibid., vol. iv, part 1, p. 57, pi. vi, fig. 11.

— BuDENSis, Idem, 1875. Ibid., vol. iv, part 1, p. 58, pi. vii, fig. 1 (?).

Ceistellaeia CULTEATA, Vanden Broech, 1876. Ann. Soc. Beige Microsc, vol. ii,

p. 107, pi. iii, figs. 3 and 6

;

and Ponds de la Mer, vol. iii,

1876, pp. 93, 94, pi. iii, figs.

3 and 6.

— FALCATA, Karrer, 1878. Foram. Tert. Thone Luzon, p. 93, pi. v,

fig. 19.

RoBTTLiNA TENUIS, Seguema, 1880. Atti E. Accad. Lincei, ser. 3, vol. vi, p. 143,

pi. xiii, fig. 26.

— VITEEA, Idem, 1880. Ibid., ser. 3, vol. vi, p. 144, pi. xiii, fig. 27.

— DUBIA, Idem, 1880. Ibid., ser. 3, vol. vi, p. 144, p). xiii, fig. 30.

Ceistellaeia culteata, Terrigi, 1880. Atti Aec. Pontif. Nuovi Lincei, vol.

xxxiii, p. 182, pi. i, fig. 12.

— ciECUMCiDANEA, Bertlielin, 1880. Mem. Soc. Geol. France, ser. 3,

vol. i, Mem. No. 5, p. 52,

pi. iii (xxvi), fig. 1.

— DIADEMATA, Idem, 1880. Ibid., p. 51, pi. xxvi, fig. 4.

— MACEODiscA, Idem, 1880. Ibid., p. 48, pi. xxvi, fig. 11.

— INGENUA, Idem, 1880. Ibid., ser. 3, vol. i, Mem. No. 5, p. 54,

pi. xxvi, figs. 20, 21.

— CULTEATA, Joues, 1882. Catal. Foss. Foram. Brit. Mus., pp. 9, 14,

19, 21, 43, 52, 55, 56, 69, 71, 79, 87,

90, 94.

NoDOSAEmA CALCAE (including culteata), Ooes, 1882. Kougl. Svenska Vet.-Akad.

Handl., vol. xix, No. 4,

pp. 49—52, pi. iii, figs.

57—59.

Ceistellaeia eotulata, var. Eoemebi, JJhlig, 1883. Jahrb. Geol. Eeichsanst.

Wien, vol. xxxiii, p. 751,

p]. ix, figs. 1—3 (with

very narrow keel).

— culteata, Idem, 1883. Ibid., vol. xxxiii, p. 754.

— — Jones, 1883. Micrograph. Diet., edit. 4, p. 214, pi. xxiii,

figs. 37 a, h.

— — Idem, 1884. Quart. Journ. Geol. Soc, vol. xl, p. 765,

pi. xxxiv, figs. 10, 11.

— eotulata, Jones, 1884. Ibid., vol. xl, p. 765, pi. xxxiv, fig. 9 (with

a slight partial keel).

— culteata, Brady, 1884. Eeport ' Challenger,' pp. 70 and 550,

pi. Ixx, figs. 4—8.
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Ceistellaeia cultbata, Fornasini, 1884. Boll. Soc. Geol. Ital., vol. iii, pp.

89, 90.

— — Koenen, 1885. Abhandl. Ges. Wiss. Gottingen, vol.

xxxii, p. 107, pi. V, figs. 13 a, b.

— — Fornasini, 1885. Boll. Soc. Geol. Ital., vol. iv, p. 114.

— — — 1886. Ibid., vol. v, pp. 139, 140, 154, 180.

EoBTjLiNA CULTBATA, Basset, 1885. Ann. Soc. Charente-Inf. for 1884, p. 163,

No. 82.

Ceistellaeia cassis (adult). Basset, 1885. Ibid., p. 162, fig. 83.

— mamillaeis, Terquem, 1886. Mem. Soc. Geol. France, ser. 3,

vol. iv, Mem. No. 2, p. 37, pi. iv

(x), fig. 4 (only).

— EADiATA, TJhlig, 1886. Jahrb. Geol. Keichsanst., vol. xxsvi, Heft 1,

p. 169, cut fig. 2.

— —1 Fornasini, 1887. Boll. Soc. Geol. Ital., vol. vi, p. 29.

— INOENATA, Sherborn and Cha;pman, 1887. Journ. E. Microsc. Soc,

ser. 2, vol. vi, p. 754, pi. xv,

fig. 27 a, b (feebly carinate).

— CULTRATA, lidem. Ibid., ser. 2, vol. vi, p. 754, pi. xv, figs. 28 a, b.

— — var. SPLEKDENS, lidem. Ibid., ser. 2, vol. vi, p. 755,

pi. XV, figs. 29 «, b.

— MEGALOPOLTTANA, lidem. Ibid., ser. 2, vol. vi, p. 755, pi. xv, fig. 30.

— CULTBATA, B., P., and J., 1888. Trans. Zool. Soc, vol. xii, part 7,

p. 224, pi. xliv, fig. 13.

— — var., Prestwich, 1888. Geology, vol. ii, p. 352, 175 c.

KoBULiNA GLAUCA \_Doderlein'], Malagoli, 1888. Att. Soc. Nat. Modena Memorie,

ser. 3, vol. vii, p. 4, pi. i,

figs. 3—5.

Ceistellaeia culteata, Mariani, 1889. Boll. Soc. Geol. Ital., vol. vii, p. 287,

pi. X, fig. 12.

— — Sausler, 1890. Abhandl. Schweiz. palaont. Gesell.,

vol. xvii, p. 114, pi. XV, figs. 4,

5,11.

— EOTULATA, var.,^ Wisniowski, 1890. Pamietnik Akad. Umiejet

Krakow, vol. xvii, p. 220,

pi. ix, fig. 21 b.

— CULTEATA, Terrigi, 1891. Mem. Com. Geol. Ital., vol. iv, p. 96,

pi. iii, figs. 13—15.

— SoLDANii, Idem, 1891. Ibid., p. 98, pi. iii, figs. 19, 20.

— DEPEESSA, Bervieux, 1891. Boll. Soc. Geol. Ital., vol. x, p. 39

pi. i% figs. 10, 11.

— CULTEATA, Idem, 1891. Ibid., p. 45.

— BuDENSis, var.. Idem, 1891. Ibid., p. 49, pi. !•, fig. 16.

^ Several specimens " difiering in size, in the breadth of the keel or crest, in the degree of

compression, in the projection of the umbilical disc, or the sutures, &c."

2 Several modifications of C, rotulata, cultrata, and calcar are figured in pis. ix and x.
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CfiiSTELiiAEiA CULTEATA, Idem, 1892. Boll. Soc. Geol. Ital., vol. x, p. 582.

— — Malagoli, 1892. Ibid., vol. xi, p. 95.

— — Hosius, 1892. Verhandl. nat. Ver. preuss. Eheinland,

49 Jahrg., p. 189.

— — Crick and Sherborn, 1892. Journ. Northamptonshire

Nat. Hist. Soc, vol. vii, p. 70, pi. vii,

fig. 13.

— BOTULATA, Eggev, 1893. Ahhandl. Bayer. Akad. Wiss., vol. xviii,

p. 351, pi. xii, fig. 2 (not quite keelless).

— CULTEATA, Idem. Ibid., figs. 7—10, 24, 25.

— — Be Amicis, 1893. Boll. Soc. Geol. Ital., vol. xii, fasc. 3,

p. 417 (synonyms).

— — Fornasini, 1894. Mem. E.. Accad. Sci. Istit. Bologna,

ser. 5, vol. iv, pp. 221, 222, pi. iii,

figs. 26, 27 ; vol. v, 1895, p. 12,

pi. iv, fig. 31 (fig. 27 = Cr. fesfo-

nata, Costa).

— EOTULATA (including ctjlteata), Goes, 1894. K. Svensk. Vet.-

Ak. Handl., vol. xxv, No. 9, p. 59, pi. x,

figs. 559—578.

— CULTEATA, Be Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 43 and 62.

— EOTULATA, Egger, 1895. Jahresb. Naturhist. Ver. Passau, p. 26,

pi. iii, figs. 4, 7.

Note.—The synonymy of Gristellaria cultrata and its very numerous allies is

dealt with in the " Remarks on the Foraminifera with especial reference to their

Variability of Form, illustrated by the Cristellarians," by Prof. T. Rupert Jones, in

the ' Monthly Microsc. Journ.,' vol. xv, 1876, pp. 61—92, and pp. 20, 201. At

pp. 77—84 the synonymy of the varietal modifications of Cristellaria calcar,

whether keelless or keeled, rowelled, outspread, trihedral, or elongate, is detailed,

as indicated by published forms, from 1735 to 1846. The second part (by T. R.

Jones and C. D. Sherborn) of the same memoir appeared in the ' Journ. Roy.

Microsc. Society,' vol. for 1887, part 2, pp. 545—557. The selection for the

synonymy is chiefly guided by the absence of ornament and of any peculiarity in

the shape of the chambers, and doubtless is merely an artificial arrangement of

the forms lying between C. rotulata and C. cassis.

Characters.—Shell lenticular, nautiloid, smooth,^ consisting of one or more

spiral whorls of subtriangular or falciform chambers, the outermost embracing

the inner whorls. Septal sutures variable in expression ; sometimes sunken,

often limbate. Umbones sometimes much thickened. Margin keeled ; carina

narrow or wide. Aperture round or angular.

Diameter of specimens from the Crag about one-twentieth of an inch (1^ mm.) ;

but some from other sources attain very much larger dimensions.

Occurrence.—Cristellaria cultrata is found in various fossiliferous strata, com-
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mencing with the Silurian ;
^ it is represented in the Lias and Oolite, and abounds

in the Gault, Chalk-marl, and Chalk. Together with cognate forms or varieties,

it is plentiful in many Tertiary deposits at home and abroad. Recent specimens

are not very common, but have been found in Arctic, Atlantic, and North-Pacific

dredgings at considerable depths, and in the Mediterranean and Adriatic Seas.

In the Crag it is very rare, one or two smallish specimens from Sutton, and

Thorpe, near Norwich, in Mr. Wood's Collection, being the only reliable examples

we have seen.

Together with its ally, G. rotulata, this Cristeilaria is widely diffused in seas

and oceans, as far north as the Arctic Circle on the coast of Norway, and down

south on the shores of Patagonia. Fine specimens are rarely found at less

depth than 100 fathoms. C. cuUrata was collected by the 'Challenger' in the

North Atlantic at from 390 to 2435 fathoms ; in the South Atlantic at 350 and

675 fathoms ; in the South Pacific from 38 to 275 fathoms ; and in the North

Pacific at 95 fathoms. It lives also in the Mediterranean and Adriatic. Small

specimens with narrow keel occur in shallow water in the British seas.

2. Cristellaria gibba, d'Orbigny. Plate VII, figs. 19 a, h.

Ceistellabia gibba, d'Oi-b., 1826. Ann. Sci, Nat., vol. vii, p. 292, No. 17.

— — Idem, 1839. Foram. Cuba, p. 40, pi. vii, figs. 20, 21.

^- EXCiSA, Bornemann, 1855. Zeitsch. Deutsch. Greol. G-es., vol. vii,

p. 328, pi. xiii, fig. 19.

— NUDA, Beuss, 1861. Sitzungsb. k. Akad. Wiss. Wien, vol. xliv,

p. 328, pi. vi, figs. 1—3.

— PULCHELLA, Idem, 1862. Ibid., vol. xlvi, p. 71, pi. viii, fig. 1.

EoBULiNA coNCiNNA, Idem, 1863. Ibid., vol. xlviii, p. 52, pi. v, fig. 58.

Ceistellabia gibba, Brady, 1884. Eeport ' Challenger,' p. 546, pi. Ixix, figs. 8, 9.

— — Burrows, Skerhorn, and Bailey, 1890. Journ. Roy. Micr. Soc,

p. 559, pi. X, figs. 19 a, h, 21.

— — Orick and Sherborn, 1891. Journ. Northampt. Nat. Hist.

Soc, vol. vi, p. 212, pi. vi, fig. 29.

— — Chapman, 1896. Journ. Eoy. Micr. Soc. for 1896, p. 4,

pi. i, figs. 7 a, h.

Characters.—This small subovate form is one of the many intermediate to

the closely coiled Cristellaria rotulata and the more expanded and elongate

1 Cristellaria rotulata {?), Schlumberger, ' Journ. Cincinnati Soc. Nat. Hist.,' vol. v, 1882,

p. 119, pi. V, figs. 2, 2 a. Cristellaria, sp., Terquem, is found in the Devonian, ' Bullet. Soc. Geol.

France,' ser. 3, vol. viii, 1880, p. 418, pi. xi, fig. 8.
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G. crepidula. It has many congeners, varying in relative thickness and other

unimportant features.

Occurrence.—In the North Atlantic and South Pacific at less than 500 fathoms,

but it is credited with a much wider area for its habitats. Under various names

it may be recognised in descriptions of fossil Gristellarise from both Mesozoic and

Cainozoic deposits. We have it from the Crag at Sutton, zone f.

It has been found fossil in the Neocomian (Bargate beds) ; Cretaceous (Red

Chalk) ; Oligocene of Elsass ; and the Miocene and Pliocene of Italy.

3. Cristellaeia reniformis, d'Orbigny. Plate VII, figs. 18 a, b.

Ceistellabia eenifoemis, d'Orl., 1846. Foram. Eoss. Vienne, p. 88, pi. iii,

figs. 39, 40.

— — Pictet, 1857. Traite Paleont., edit. 2, vol. iv, p. 495,

pi. cix, fig. 13.

— — Neugeboren, 1872. Archiv Ver. Siebenburg. Landes-

kunde, n. f., vol. x, part 2,

p. 277, pi. i, figs. 11, 12.

— — Brady, 1884. Eeport ' Challenger,' p. 539, pi. Ixx,

figs. 3 fl, h.

— — de Amicis 1895. Naturaliste Sicil., vol. xiv, pp. 39

and 62.

Characters.—One of the compressed, long-ovate Gristellarise, nearly straight on

one edge nearest to the umbilicus ; and boldly curved on the other, which has a

crest of variable proportions. Chambers well defined, subtriangular, and gently

curved.

Occurrence.—In the North Atlantic at 300 to 1000 fathoms ; South Atlantic

at 1900 fathoms. South Pacific at 150—1100 fathoms, and North Pacific at 2050

fathoms. In the fossil state it is known from the Eocene (London Clay) ; Miocene

of Hungary, Vienna, and Malaga ; and Pliocene of Garrucha, South Spain.

The specimens from the Crag belong to zone f at Sutton.
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Suh-family 3.

—

PolymorphininJ]

.

Bradi/i Report ' Challenger,'' 1884, j?p. 70 and 557.

General Characters.—Segments arranged spirally or irregularly round the long

axis ; rarely biserial and alternate.

Genus 1.

—

Polymorphina, d'Orbigmj, 1826.

Brady, Report ' Challenger,^ 1884, pp. 70 and 557.

Polymorphutn.

—

Soldani.

Seepula.— Walker and Jacob, Kanmaeher.

Veemicultim.—Montagu, Fleming, Macgillivray.

Aeethusa.—Montfort, Bowdich, Fleming, Thorpe.

MisiLTJS.

—

De Montfort.

Canthakus.—De Montfort.

PoLTMOBPHiNA.

—

D'Orblgny, Sander Bang, Menhe, Ehrenherg, Bomer, Macgillivray,

Morris, Searles Wood, Philippi, Bronn, Pictet, Beuss, Strick-

land, Alth, Morris and Jones, Parker and Jones, Egger,

Williamson, Terquem, Karrer, Carpenter, von Giimhel, Brady,

Stache, Dittmar, Sars, Schwager, Alcock, Bunzel, von Schlickt,

von Hantken, Olszewski, Costa, Dunihowski, Berthelin, von

Munster, Basset, Blake, Hausler, Bornemann, Zittel, Dawson,

Toula, Andrese, Biltschli, Sherborn, Burrows, Bailey, Deecke,

Marsson, Schultze, Walther, Ansted, Chapman, Crick, Goes,

Chimmo, Green, Folin, Millett, De Amicis, Fornasini, Guppy,

Wisniowski, Mariani, von Hantken, and others.

Globulina.—D'Orbigny, Sander Bang, Bdmer, von Miinster, Bronn, Pictet, von

Gilmbel, Beuss, Alth, Terquem, Morris, Jones, Bornemann, Egger,

Karrer, Schwager, von Schlicht, Zwingli, Kiihler.

GuTTULiNA.

—

D^Orbigny, Sander Bang, Bomer, Ehrenberg, Bronn, Pictet, Beuss,

Costa, Gilmbel, Alth, Morris, Jones, Bornemann, Egger, Karrer,

Ansted, Stache, von Schlicht, Terquem, Brady, Parker, Berthelin.

PTRULiifA.

—

D'Orbigny, Sander Bang, Beuss, Morris and Jones, Ehrenberg, von

Schlicht.

E.ENOIDEA.

—

Broion.

Kaphanulina.—Zborezeioski.

Opiopteeina.—Zborezeioski.

Peoeopoeus,—Ehrenberg, Beuss.

AuLOSTOMELLA.

—

Alth, Pictet.

BiGENEEiNA.

—

Ehrenberg.

Pleueites.—Ehrenberg, Kiibler and Zwingli.
*

EosTEOLiNA.— Von Schlicht.
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General Characters}—Bi- or tri-serial or irregularly spiral ; aperture central,

terminal, round, and radiate, sometimes fissurine or porous ; surface smooth or

ornamented. Usually free, sometimes adherent.

Polymorphina has been found fossil in the Triassic (Raibl) strata of South

Germany, the Lias, and the successive Mesozoic and Caiuozoic formations ; and

its distribution is world-wide at the present time.

1. Polymorphina lactea (Walker and Jacob), 1789. Plate I, fig. 48.

Part I, 1866, Appendices I and II, Tables, No. 48.

Serpula tenuis ovalis Isevis, Walker and Jacob, 1784. Test. Min., p. 2, pi. i, fig, 5.

Polymorpha subcordiformia vel oviformia, Soldani, 1791. Testaceogr., vol. i,

pt. 2, p. 114, pi. cxii, fig. gg.

Sebpula lactea, Walker and Jacob (fide Kanmacher), 1798. Adams's Essays,

2nd edit., p. 634, pi. xiv, fig. 4.

VERMicTTLtrM LACTEUM, Motitagu, 1803. Test. Brit., p. 522.

— — Fleming, 1822. Wern. Mem., vol. iv, p. 566, pi. xv, fig. 6.

POLTMOEPHINA (Globulina) ovata, d'Orbigng, 1826. Ann. Sc. Nat., vol. vii,

p. 26G, No. 22.

Abethusa ? lactea, Fleming, 1828. Hist. Brit. Animals, p. 234.

GrLOBUiiNA Caeib^sa, d'Orb., 1839. Foram. Cuba, p. 135, pi. ii, figs. 7, 8.

GrTTULiNA Planch, d'Orb., 1839. Foram. Amer. Merid,, p. 60, pi. i, fig. 5.

Eenoidea oblonga, Broton, 1844. lUustr. Eecent Conch., p. 3, pi. Ivi, figs. 16, 17

(in 1st edit., 1827, pi. i, figs. 16, 17).

Polymorphina lactea, Macgillivray, 1843. Moll. Aberdeen, p. 320.

— (Globulina) lachetma, Reuss, 1845. Verstein. bobm. Kreid.,

pt. 1, p. 40, pi. xii, fig. 6; pi. xiii,

fig. 83 ; and pt. 2, 1846, p. 110.

Globulina lachetma, Altli, 1850. Haidinger's Abhandl., vol. iii, p. 363, pi. xiii,

fig. 16.

— — Beuss, 1851. Ibid., vol. iv, p. 43, pi. v (iv in text), fig. 9.

1 For details as to the history and affinities of this genus the reader is referred to the

"Monograph of the Genus Polymorphina," 'Trans. Linn. Soc.,' vol. xxvii, 1870, pp. 197—253. The

critical examination of the Foraminifera depicted in Ehrenberg's ' Mikrogeologie ' not having been

completed when this Monograph was published in 1870, several inaccuracies were introduced ; and

certain errors should be corrected, as noticed in the 'Ann. Mag. Nat. Hist.,' ser. 4, vol. ix, 1872,

p. 298. Thus—at p. 213 delete Strophoconus ovum, spicula, and \^Orammostomum'\ laxum ; at p. 219,

Strophoconus stiliger and aeantkopus ; at p. 220, Orammostomum turio ; at p. 223, Strophoconus

Semprichii; at p. 224, Sphseroidina Parisiensis ; at p. 227, the 1st, 2nd, 3rd, 5th, 6th, 8th to the

16th, and the 19th of Ehrenberg's species ; and add Loxostomum vorax, pi. ixviii, fig. 24 ; at p. 232

delete Polymorphina asparagus and turio, Sagrina longirostris, and Vaginulina obscura ; at p. 233,

Vaginulina paradoxa ; at p. 234, Polymorphina nucleus; at p. 238, Orammostomum costulatum

;

at p. 242 add, under Globulina tuberculata, Proroporus verrucosus, pi. xxix, fig. 19.
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Ptktjlina ovulum, Ehrenberg, IBS*. Mikrogeologie, pi. xxxi, figs. 35, 36.

PoLYMOKPHiNA LACTEA, Joties, 1854, Mopris's Catal. Brit. Foss., edit. 2, p. 40.

— MuENSTERi, Reuss, 1855. Sitz. k. Akad. Wiss. Wien, vol. xviii,

p. 249, pi. viii, fig. 80.

— ovrLTTM, Idem, 1855. Ibid., p. 250, pi. viii, fig. 83.

GrLOBULiNA EoEMEEi, Idem, 1855. Ibid., p. 245, pi. vi, fig. 63.

GuTTULiNA DEFOEMATA, Idem, 1855. Ibid., fig. 64.

— TURGiDA, Idem, 1855. Ibid., p. 246, pi. vi, fig. QQ.

PoLTMORPHiNA LACTEA (tjpica in parte), Williamson, 1858. Eec. Foram. Gt.

Brit., p. 70, pi. vi, fig. 147.

— — var. COMMUNIS, Idem, 1858. Ibid., p. 72, pi. vi, figs.

153—155.

— — [varieties], J. W. Dawson, 1859. Cauad. Nat., vol. iv,

p. 28, figs. 2, 3.

GrUTTXTLiNA DiLTJTA, Bomemunn, 1860. Zeitsch. Deutscb. Geol. Gesell., vol. xii,

p. 160, pi. vi, figs. 11 a—c.

PoLYMORPHiNA LACTEA, Parker and Jones, 1860. Quart. Journ. Geol. See, vol.

xvi, p. 454, pi. XX, fig. 44;

and p. 302, Table.

— — — 1862. Carpenter's Introd. Foram.,

p. 311.

— — (tyTpica,), Alcock, 1865. Proc. Lit. Phil. Soc., Manchester,

vol. iv, p. 206.

— — — Sars, 1865. Foss. Dyrelevn. fra Qvartserperiod.,

pp. 55, 62, 65, 68, 85, 91.

— — J., P., and B., 1866. Monogr. For. Crag, Appendices,

Tables, No. 48, pi. i, fig. 48.

— TUBULOSA (part ^),Iidem, 1866. Ibid., Nos. 54, 55, pi. i, figs. 74, 75.

— LACTEA, Brady, 1868. Trans. Geol. Soc. Glasgow, vol. iii, p. 125.

— — 8ars, 1868. Vidensk.-Selsk. Forhandl. for 1868, p. 248.

— — Brady and Robertson, 1870. Ann. Mag. Nat. Hist.,

ser. 4, vol. vi, p. 306.

GxJTTULiNA, No. 491, Schlicht, 1870. Foram. Pietzpuhl, p. 84, pi. xxxii, figs. 21,

22 (" PolymorpTiina sororia,^^ iieuss,

Sitzungs. k. Akad. Wien, vol. ixii, 1870,

p. 487).

PoLTMORPHiNA LACTEA, Brady, ParJcer, and Jones, 1870. Trans. Linn. Soc,

vol. xxvii, p. 213, pi. xxxix, figs. 1 a—a.

' The tubuluse Polymorphinse in pi. i, 1866 (see also further ou, p. 255), are probably

—

Fig. 69, PolymorpTiina Soldanii, d'Orb., striate i Fig. 71, Polymorphina rotundata, Bornemann.

variety.
! ,, 72 and 73 ,, gihba, dJOrh.

„ 70, ,,
communis, dJ Orb.

\ „ 74 and 75 ,, lactea, W. and J.

A memoir on the tubulose Polymorphinse, of which there are sixty-nine known forms, has lately

been communicated to the Linnean Society by T. E. Jones and F. Chapman. They define five groups,

namely: (1) with " apical " growths (divisible into five sub-groups,—formae damsecornis, coronula,

acuplacenta, horrida, et racemosa) ; (2) " subapical " growths (forma circularis) ; (3) " on general

surtace " (forma diffusa) ; (4) " marginal" (forma marginalis)
; (5) " mixed kinds of growths " (forma

complicata).

33
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PoLTMOEPHiNA LACTEA, Parker, Jones, and Brady, 1871. Ann. Mag. Nat. Hist.,

ser. 4, vol. viii, pp. 170, 171, No. 64,

pi. xi, fig. 104 (after Soldani).

GrTJTTULiNA DiSPAEiLis, Terquem, 1874. Poram. Syst. Oolithique, p. 309, pi. xxxiii,

fig. 23.

PoLTMOBPHiNA MuENSTERi, Hantken, 1875. Mitth. Jahrb. k. Ungar. geol. Anst.,

p. 61, pi. vii, fig. 16.

— LACTEA, Terquem, 1875. Plage Dunkerque, p. 37, pi. v, fig. 12.

Gtjttulina communis, Idem, 1875. Ibid., fig. 13.

PoLTMOEPHiNA lACTEA, Brady and Bohertson, 1875. Keport Brit. Assoc, for 1874,

p. 190.

— — Siddall, 1878. Proc. Chester Soc. K Sci,, No. 2, p. 54.

— BUCCULENTA, Berthelin, 1880. Mem. Soc. Geol. Fr., ser. 3, vol. i,

p. 58, pi. xxvii, figs. 16, 17.

Globttlina tabians, Terquem, 1882. Ibid., ser. 3, vol. ii, p. 128, pi. xiii, figs. 9, 15.

PoLTMOEPHiNA LACTEA, Brady, 1884. ' Challenger ' Eeport, p. 559, pi. Ixxi,

figs. 11, 14, and fistulose form, p. 560,

pi. Ixiii, fig. 14.

— — Gilmbel, 1885. Geol. Bayern, Theil 1, Lief 2, p. 421,

cut 266, fig. 15.

— OOLITHICA, Deecke, 1886. Mem. Soc. d'Emul. Montbeliard, vol.

xvi, p. 37, pi. i, fig. 28.

— «^. AMYGDALOiDES, Deec/fce, 1886. Ibid., figs. 20, 20 a.

— BiLocuLAEis, Beecke, 1886. Ibid., vol. xvi, p. o, pi. i, fig. 11.

— LACTEA, B., p., and J., 1888. Trans. Zool. Soc, vol. xii, pt. 7,

p. 224r, pi. xliv, fig. 11 (?).

— — & var. ELONGATA, Burrows, Sherhorn, and Bailey, 1890.

Journ. R. Micr. Soc, p. 561, pi. xi,

figs. 9,10 (?).

— — Crick and Sherhorn, 1892. Journ. Northamp. Nat. Hist.

Soc, vol. vii, p. 71, fig. 25.

— — Bgger, 1893. Abhandl. k. Bayer. Akad. Wiss., vol. xviii,

Abth. ii, p. 308, pi. ix, figs. 8, 14, 15.

— ? ELEGANTI8SIMA, Idem, 1893. Ibid., fig. 16.

— LACTEA, Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv,

No. 9, p. 54.

— — Chapman, 1896. Journ. R. Micr. Soc, p. 9, pi. ii,

figs. 3, 4.

Characters.—Shell (typical) ovate, gibbous, slightly asymmetrical; anterior

extremity acute; posterior obtuse, rounded. Chambers few, oblong, oblique,

somewhat inflated.

The shell of P. lactea has normally four or five visible chambers, sufficiently

ventricose to disturb the regularity of the general outline ; the sutural lines marked

by slight depression. In its typical form the transverse section is nearly circular ;

but this is a variable character, and the compressed modifications described by
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Prof. Reuss under the name of GlobuUna amygdaloides may be taken as repre-

senting a subvarietal condition.

Occurrence.—Polymorphina lactea is a cosmopolitan species, and has a ^de
bathvmetrical range, although it is most at home in the comparatively shallow

waters of temperate latitudes. Specimens obtained fi*om great depths are rare and

poorly developed. The geological range of the species extends to the Kimeridge

Clay and the Portland Limestone of Dorsetshire (Parker and Jones). Polymorphina

lactea has been found by Mr. Charles Moore in a Jurassic marly limestone from

Queensland, Australia ('Quart. Journ. Geol. Soc.,' vol. xxvii, pp. 236, 239). It

has also been found in the Cretaceous of Bohemia and Russia, in the Gault of

Folkestone, and in the Red Chalk of Speeton ; in the Lower and Middle Tertiaries

of Northern and Central Germany ; in the Miocene of Piedmont and of !Muddy

Creek, Victoria; and in the Pliocene of St. Erth.

We have specimens in our own collections from the Casterlian and Scaldisian

of Antwerp ; and it is found commonly in Pleistocene deposits. In the Coralline

Crag we have met with it in every zone examined. It has also been found in the

Red Crag of Essex, in the fluvio-marine beds of Southwold and Thorpe, and in

the Chillesford beds.

2. PoLTMORPHiXA GiBBA,^ d'Orhigny, 1S26. Plate I, figs. 49— -51.

Part I, 1866, Appendices I and II, Tables, Xo. 49.

Polymorpha Suicardiformia vel Otiformia, Soldani, 1791 Testaceographia, toI. i,

pt. 2, p. 114, pi. cxiii, figs. :z, c.

G-tOBULnfA GIBBA, d'Orhigny, 1S26. Ann. Sci. Xat., vol. Tii, p. 266, Xo. 20 ;

Modele, No. 63.

— — S.r. Wood, 1S43. Morris's Catal. Brit. Foss., p. 62.

— GLOBOSA, Eeu*g, lS-1.5. Verst. bohm. Kreide, p. 40, pi. rLii, fig. 82.

— GIBBA, Seusi, 1S46. In &emitz's Grundriss, Sic, p. 669, pi. xxiv,

fig. S4.

— GLOBOSA, Bems, 1S46. Ibid., p. 669, pi. xsiv, fig. 85.

— GIBBA, d'Orb., 1S46. Foram. Foss. AVien, p. 227, pi. xiii, figs. 13, 14.

^ Gradations and varieties of FolymorpTiina, including several so-called " species," namelv,

P. lactea, gihha, gutta, fugiformis, Burdigalensis, compressa, are comprised in Beissel's 'Foram.

Aach. Kreid.,' 1591, pi. xi, figs. 1—56, and pi. xii, figs. 1—S, under the name P. proteus, Beisael.

Figs. 9—16 in pi. xii, under the same name, is a Ramulina.

Mr. MiLiett informs us that A. Sihestri, in the " Atti e Eendiconti dell' Accad. de Sci. Lettere e

Arti dei Zelanti," kc, vol. v, 1893, at page 12, under the name of Bulimina pyrula, d'Orb., refers to

several figures on pi. v, which may be ascribed to Polymorphina communis, prohlema, gibha, &c.
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Globtjlina punctata, d'Orb., 1846. Ibid., p. 229, pi. xiii, figs. 17, 18.

— GiBBA, Reuss, 1851. Zeitsch. Deutsch. Geol. Ges., vol. iii, p. 80.

— AMPLECTENS, Beuss, 1851. Ibid., p. 81, pi. vi, fig. 44.

— INFLATA, Beuss, 1851. Ibid., fig. 45.

PoLTMOBPHiNA GIBBA, Parker and Jones, 1857. Ann. Mag. Nat. Hist., ser. 2,

vol. xix, p. 283, pi. xi, fig. 32.

— (Gutttjlina) GIBBA, var. a, TEBA, Egger, 1857. Neues Jahrb.,

&c., p. 289, pi. xiii, figs.

1—4.

— — — var. /3, ovoiDEA, Egger, 1857. Ibid., figs.

5—7.

— — — var. y, SUBGIBBA, Egger, 1857. Ibid., figs.

8—10.

— — — var. S, PYRtTLA, Egger, 1857. Ibid., p. 290,

pi. xiii, figs. 11, 12.

— GIBBA, J., p., and B., 1866. Monogr. For. Crag, p. 74, No. 49,

pi. i, figs. 49—51.

Globulina AMPLECTENS, Bomemami, 1860. Zeitsch. Deutsch. Geol. Ges., vol. xii,

p. 160, pi. vi, figs. 12 a—c.

PoLTMOBPHiNA LACTEA, Parker and Jones, 1865. Phil. Trans., vol. civ, p. 359,

pi. xiii, figs. 45, 46.

— GIBBA, var. OEBicxJLAKis, Karrer, 1868. Sitz. Akad. Wiss. Wien,

vol. Iviii, p. 174, pi. iv, fig. 8.

Globulina SUBGIBBA, Qumhel, 1868. Abhandl. k. bayer. Akad. "Wiss., vol. x,

Abth. 11, p. 645, pi. ii, fig. 79.

— No. 425, Schlicht, 1870. Foram. Pietzpuhl, p. 75, pi. xxvi, figs, 31—
34 (not named by Reuss).

— No. 427 and No. 428, Schlicht, 1870. Ibid., pi. xxvii, figs. 1—3, and

4—6 (" Polymorphina gihha,"

Eeuss, ' Sitzungsb. k. Akad.

Wien,' vol. ixii, 1870, p. 485).

— No. 429 and No. 431, Schlicht, 1870. Ibid., figs. 7—9 and 10— 12 Q'Poly-

morphina amygdaloides," Keuss,

ibid., p. 486).

,
EosTEOLiNA, No. 415, Schlicht, 1870. Ibid., p. 73, pi. xxvi, figs. 25—27 (" Poly-

morphina inflata," Reuss, ibid., p. 485).

PoLYMOEPHiNA GIBBA, and var. JEQUALis. Brady, Parker, and Jones, 1870. Trans.

Linn. Soc, vol. xxvii, pp. 216, 251,

pi. xxxix, figs. 2 a— d.

— — Brady and Bobertson, 1875. Rep. Brit. Assoc, for 1874,

p. 190.

Globulina gibba, Terquem, 1875. Plage Dunkerque, p. 38, pi. v, fig. 15.

— oviFOEMis, Terquem, 1878. Mem. Soc. Geol. Fr., ser. 3, vol. i, p. 44,

pi. ix, figs. 9—12.

— GIBBA, Terquem, 1878. Ibid., p. 43, pi. ix, figs. 1—5.

PoLYMOEPHiNA GIBBA, Siddall, 1878. Proc. Chester Soc. N. Sci., No. 2, p. 54.

— SUBSPH^BICA, Berthelin, 1880. Mem. Soc. Geol. Fr., ser. 3, vol. i,

p. 58, pi. xxvii, fig. 18.
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PoLTMOEPHiNA (GtIOBULINa) gib'ba, Andreae, 1884!. Abhandl. geol. Special-Karte

Elsass-Loth., pp. 209, 233,

pi. ix, figs. 10—13.

— GJBBA, £radi/,1884<. ' Challenger ' Report, p. 561, pi. Ixxi, fig. 12.

— (G-lobulina) GIBBA, Basset, 1885. Ann. Soc. Sci. N. Char.-Inf.,

No. 21, p. 161, fig. 63.

— GIBBA, Sherborn and Chapman, 1886. Journ. Key. Microsc. Soc,

ser. 2,vol. vi, p. 755, pi. xvi,

fig. 5.

— — Goes, 1894!. K. Svensk. Vet.-Akad. Handl., vol. xxv.No. 9,

p. 55, pi. ix, figs. 522—526, vara. ?).

— — (forma fistulosa), Z>e .4«?im, 1895. Nat. Sicil., xiv, p. 45.

— — Chapman, 1896. Journ. K. Micr. Soc, p. 9, pi. ii, figs. 5, 6.

Characters.—Shell (typical) subspherical or oval, somewhat produced at the

apex, broad and rounded at the base. Chambers few, compact, and overlapping.

Sutures marked, not depressed.

Polymorphina gibba is perhaps as definite in typical characters, and as apt for

technical description as any member of the group ; still some latitude must be

allowed in the terms employed for its diagnosis. D'Orbigny's ' Modele,' No. 63,

represents a nearly globular shell, and may be taken as representing the normal

form. Our list of synonyms refers to specimens deviating in no striking particular

from this standard.

The shape of the anterior portion of the shell difi'ers considerably in different

individuals. In some it is acuminate, and the orifice is situate in a mammillate

protuberance ; in others it is truncate, and the general aperture is flush with the

body of the shell. In rare examples the orifice is turned inwards, like that of an

Bntosolenian Lagena.

A compressed variety sometimes occurs bearing a similar relation to P. gibba

that P. lactea, var. amygdaloides, does to P. lactea ; and of this d'Orbigny's

Globulina sequalis is perhaps the best representative : its synonymy will be found

in the Monograph of the genus, op. cit., pp. 216, 217.

The leading features of the tubulose forms of the Polymorphivise shown by

figs. 70—75 in Plate I indicate P. gibba as one of their types. Fig. 71 leans

towards P. lactea ; and fig. 74 has a tendency to protrude one of its chambers,

like P, problema, but not enough. As for the style of the outgrowths, fig. 70 has

them complicated,—that is, both apical and subapical ; fig. 71 seems to have had a

flat apical mass giving off lateral branches,

—

acuplacental ; figs. 72, 74, 75 had a

very free-growing, branching (racemose), apical outgrowth ; and fig. 73 had an

extraneous growth both on the apex and general surface {dljfuse) ; fig. 76 is

evidently the exposed base of a racemose, or possibly of a placental (cake-like)

growth.
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Occim-ence.—The geographical range of Pohjmorphina gibha is co-extensive

witli that of P. lactea. It has also a very extended geological range. It has

been obtained from the Kimeridge Clay of England, and from the Cretaceous of

Europe generally ; and it is a common Tertiary Foraminifer, as will be seen by

reference to the Table of Distribution in the Appendix. In the Pliocene it is

recorded from the Diestian, Casterlian, and Scaldisian of Antwerp, from Italy,

Grarrucha, and St. Erth, In the Coralline Crag we have found it in nearly every

zone examined.

3. PoLYMORPHiNA GUTTA, d'OrUgnij, 1826. Plate I, figs. 46, 47.

Part I, 1866, Appendices I and II, Nos. 53, 54.

Polymorphum, Soldani, 1789. Testaceographia, vol. i, pt. 2, pi. cxxii, fig. gg (not

referred to in the text).

Pteuliita GUTTA, cTOrh., 1826. Ann. Sci. Nat., vol. vii, p. 267, No. 28, pi. xii,

figs. 5, 6 ; Modele, No. 30.

PoiiTMOEPHiKA CLATATA, Bomer, 1838. Neues Jahrb,, &c., p. 386, pi. iii, fig. 38.

Pteulina GUTTA, Beuss, 1861. Model, Catal, 1861, No. 68; Catal. 1865,

No. 96.

— OBTUSA, Reuss, 1862. Sitz. Akad. Wiss. "Wien, vol. xlvi, p. 79, pi. ix,

fig. 9.

PoLYMOEPniNA (Pteulina) GUTTA, Parker and Jones, 1863. Ann. Mag. Nat.

Hist., ser. 3, vol. xii, p. 440,

No. 21.

— — — P., J., and B., 1865. Ibid., vol. xvi, p. 24,

pi. ii, fig. 51.

— GUTTA, J., p., and B., 1866. Monogr. For. Crag, Appendix I,

No. 53, pi. i, figs. 46, 47.

Rosteolina, No. 408, Schlicht, 1870. I'oram. Pietzpuhl, p. 72, pi. xxvi, figs. 4

—

6 (=.*^ Polymorphina sororia," Eeuss,

' Sitzb.Ak. Wien,'vol. Ixii, 1870, p. 487).

— No. 409, Schlicht, 1870. Ibid., figs. 1—3 (= " P. lanceolafa," Eeuss,

ibid.).

— No. 411, Schlicht, 1870. Ibid., figs. 10—12 (= " P. sororia," Eeuss,

ibid.).

PoLTMOEPHiNA GUTTA, Brady, Parker, and Jones, 1870. Trans. Linn. Soc,

vol. xxvii, p. 218, pi. xxxix, fig. 3.

— — Parker, Jones, and Brady, 1871. Ann. Mag. Nat. Hist.,

ser. 4, vol. viii, p. 171, pi. xi, fig. 107.

— (Pteulina) gutta. Basset, 1885. Ann. Soc. Sci. Nat. Cbar.-Inf.

for 1884, p. 161, fig. 30.

— GUTTA, Sherborn and Chapman, 1886. Journ. E. Microsc. Soc,

ser. 2, vol. vi, p. 755, pi. xvi, fig. 6.

— — Chapman, 1896. Ibid, for 1896, p. 10, pi. ii, figs. 7, 8.
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Characters.—Shell ovate-elongate, symmetrical, pyriform; anterior portion

tapering, acuminate
;
posterior obtuse, rounded ; margin entire, septal lines not

depressed. Chambers elongate, closely embracing, arranged triserially.

Polymorphma gutta, in good specimens, presents tolerably definite characters,

its triserial arrangement, closely embracing chambers, and circular transverse

section being sufficient for ordinary diagnosis. Its long, tapering upper extremity

and numerous chambers distinguish it from P. glhba, and the rounded base and

compact spiral build from its nearest ally, Polijmorphina (Pyndina) acuvninata,

d'Orb.

Occurrence.—Pohjmorphina gutta has not hitherto been recorded in the recent

condition. It is best known as a Tertiary fossil, but has been found in the Hils

Clay (Neocomian) of Germany, in the English (Bargate) Beds of similar age, and

in the Gault of Folkestone. Specimens have been recorded from the Eocene

(London Clay and Barton Beds), from the Oligocene of Pietzpuhl, and from the

Upper Tertiaries of North Italy.

We have nothing to add to the record given in the six columns of the Table,

and Appendix II, Part 1, 1866, so far as the occurrence in the Crag is concerned.^

-i. PoLYMORPHiNA SORORIA, Bcuss, 1868. Plate YI, figs. 13 a, b.

PoLTMOEPHiNA (Guttulina) soeoeia, Reuss, 1863. Bull. Acad. Roy. Belg.»

ser. 2, vol. xv, p. 151, pi. ii, figs.

25—29.

— _ _ _ 1864. Sitzungsb. k. Akad. Wien,

vol. xlviii, pp. 57 and 67, pi. vii,

figs. 72—74.

— — — — 1870. Ibid., vol. Ixii, p. 487,

No. 9.

Vulvulina minutissima (?), Zwingli and K'uhler, 1870. Foram. Schweiz. Jura,

p. 30, pi. iii, fig. 42.

— E1CHBEBGEK8I8 (?), Zwingli and Kiihler, 1870. Ibid., figs. 43, 43 a.

PoLTMOEPHiNA SOEOEIA, Bradi/, 1884. 'Challenger' Eeport, p. 562, pi. Ixxi,

figs. 15, 16
;

pi. Ixxiii, fig. 15.

— — Walther, 1888. Mittb. Neapol., vol. viii, p. 382, pi. xx,

fig. 4.

1 We have, however, grave doubts as to the occurrence of P. gutta in the Crag. We are

inclined to think that figs. 46 and 47, pi. i, might be more correctly described as P. laetea. Unfor-

tunately no edge views are given.

Although stated in Part 1 of the Monograph to be very common, we have not been able to find one
specimen in our own sortings.—H. W. B. and R. H.
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PoLTMOKPHiNA SOBOEIA (?), Egger, 1893. Abhandl. k. Akad. Bayer., vol. xviii,

Abth. 2, p. 308, pi. ii, fig. 20.

— — Chapman, 1896. Journ. R. Micr. Soc, p. 12, pi. ii,

figs. 11, 12.

Characters.—More or less oviform and compressed, sometimes subfusiform
;

suboval in transverse section ; broad about the middle, rounded below, obtusely

pointed above. Five or six chambers, variable in size, irregularly subspiral. This

form is nearly allied to the typical P. comm,nnis.

Occurrence.—Polymorphina sororia is stated in the ' Challenger ' Report

to have been found at two stations in the North Atlantic, west of Ireland,

at depths of 808 and 1443 fathoms ; also midway between Cape of Good Hope and

Kerguelen Island (1375 fathoms). It was also found by the 'Gazelle' oft* Sierra

Leone, at a depth of 367 fathoms (Egger).

As a fossil it has been recorded from the Chalk of Taplow ; from the Oligocene

of Elsass and Pietzpuhl ; and from the Pliocene of Belgium and St. Erth. The

Crag specimens were obtained from Broom Hill (zone d) and Aldborough (zoneg).

5. PoLYMORPHiNA GOMPRESSA, d'Orhigiiy, 1846. Plate I, figs. 54, 65, 77—80; and

(distorted) Plate V, figs. 26

and 28.

Part I, 1866, Appendices I and II, Tables, Nos. 55, 56.

Orthoceras tuberosum, Soldani, 1791. Testaceographia, vol. i, pt. 2, p. 99, pi. cvii,

fig. kk.

Polymorpha Subovalia, Soldani, 1791. Ibid., p. 114, pi. cxiv, f
;

pi. cxv, n ;
pi.

cxvi, X.

PoLTMOBPHiNA TUBEBOSA, <:?'Ori., 1826. Ann. Sci. Nat., vol. vii, p. 265, No. 6

(ref. Soldani, cvii, kh ; bad figure).

— COMPEESSA, d'Orb., 1846. For. Foss. "Wien, p. 233, pi. xii, figs.

32—34.

— ACUTA, d'Orh., 1846. Ibid., p. 234, pi. xiii, figs. 4, 5
;

pi. xiv,

figs. 5—7.

GtTTTTJLiNA ELiiiPTiCA, Reuss, 1846. Verst. bohm. Kreide, p. 110, pi. xxiv,

fig. 55.

— — Alth, 1850. Haidingers Naturwiss. Abhandl., vol. iii,

p. 262, pi. xiii, fig. 15.

PoLTMOBPHiNA iNSiGiTis, Rcuss, 1855. Sitz. k. Akad. Wiss. Wien, vol. xviii,

p. 248, pi. vii, figs. 74, 75.

— STJBDEPEESSA, Reuss, 1855. Ibid., p. 249, pi. viii, fig. 81.

— CBASSA, Reuss, 1855. Ibid., p. 250, pi. viii, fig. 82.
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PoLTMOEPHiNA INCEETA, Egger, 1857. Neues Jahrb., <fec., p. 286, pi. xiii, figs.

19—21.

— MEDIA, Egger, 1857. Ibid., p. 287, pi. xiii, figs. 28, 29.

— LACTEA, Williamson, 1858. Kec. Foram. Gt. Britain, p. 70, pi. vi,

figs. 145, 146.

Globulina disceeta, Beuss, 1864. Sitz. k. Akad. Wiss. Wien, vol. 1, p. 468,

pi. iii, fig. 3.

— EOBTJSTA, Reuss, 1864. Ibid., p. 470, pi. iii, figs. 5—7.

PoLTMOEPHiNA ANGUSTATA, Terquem, 1864. 4me Memoire Foram. Lias, p. 296,

pi. xii, figs. 33—35,

— PXEIPOBMIS, Terquem, 1864. Ibid., p. 298, pi. xii, figs. 41—43.

siNTJATA, Terquem, 1864. Ibid., fig. 48.

— INCATATA, Stache, 1865. Novara-Eeise, Geol. Theil, vol. i, p. 260,

pi. xxiv, fig. 7.

— SACCULUs, Stache, 1865. Ibid., p. 259, pi. xxiv, fig. 6.

— PXGM^A, Schwager, 1865. "Wiirtt. Naturwiss. Jahreshefte, vol.

xxi, p. 138, pi. vii, fig. 8.

— LACTEA, var. coMPEESSA, ParTcer and Jones, 1865. Phil. Trans.

vol. civ, p. 361, pi. xiii, figs. 47,

49—51.

— COMPEESSA, J., P., and B., 1866. Mon. For. Crag, App., Nos. 55

and 56, pi. i, figs. 54, 65, 77—80.

— SEMiTECTA, Reuss, 1867. Sitz. k. Akad. Wiss. Wien, vol. Iv,

p. 91, pi. iii, fig. 10.

— Zeuschneei, Reuss, 1867. Ibid., p. 90, pi. iv, fig. 1.

— COMPEESSA, Brady, 1867. Proc. Somerset. Arch. Nat. Hist. Soc.

vol. xiii, p. 230, pi. iii, fig. 50.

— No. 495 and No. 496, ScJiUcht, 1870. Foram. Pietzpuhl, p. 85,

pi. xxxii, figs. 29—32, and figs. 35—38
(" Polym. Sumboldti, Bornemann," ac-

cording to Eeuss).

— COMPEESSA, Brady and Robertson, 1870. Ann. Mag. Nat. Hist.,

ser. 4, vol. vi, p. 306.

VuLTTJLiNA EiCHBEEGENSis, Zwingli and Kilbler, 1870. Foram. scbweiz. Jura.,

p. 30, pi. iii, fig. 43.

PoLYMOEPHiNA COMPEESSA, B., P., and J., 1870. Trans. Linn. Soc, vol. xxvii,

p. 227, pi. xl, fig. 12.

— — P., J., and B.,1871. Ann. and Mag. Nat. Hist., ser. 4,

vol. viii, p. 170, No. 62, pi. ii,fig. 105.

— PTBiFOEMis, Terquem, 1874. For. Sjst. Oolithique, p. 302, pi.

xxxiii, fig. 2.

— AMYGDALA, Terquem, 1874. Ibid., p. 301, pi. xxxii, figs. 28—30.

— POLYGONA, Terquem, 1874. Ibid., p. 304, pi. xxxiii, figs. 8, 11, 14.

— DiSJUNCTA, Terquem, 1874. Ibid., p. 303, pi. xxxiii, fig. 3.

— ANNULATA, Terquem, 1874. Ibid., p. 304, pi. xxxiii, figs. 5, 6.

— POLYGONA, Terquem and Berthelin, 1875. Mom. Soc. Geol. Fr.

ser. 2, vol. x, pp. GG, 70, pi. xvi, fig. 3.

34
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GuTXULiNA LiASiNA, Terque7n and Berthelin, 1875. Mem. Soc. Geol. Fr., ser. 3,

vol. X, p. 70, pi. xvi, fig. 4.

PoLTMORPHiNA COMPRESSA, Brad}/, 1875. Rep. Brit. Assoc, for 1874, p. 190.

— LACTEA, Tf.rquem, 1876. Dunkerque, p. 79, pi. x, figs. 19, 20.

— COMPEESSA, Blake, 1876. Yorkshire Lias, p. 470, pi. xvii, fig. 32.

— BuEDiGALENSis, Blake, 1876. Ibid., p. 471, pi. xvii, fig. 36.

— ScHWAOEEi, Karrer, 1877. Abhandl. k. k. geol. Eeichsanstalt,

vol. ix, p. 384, pi. xiv b, fig. 43.

— GiGAS, Karrer, 1877. Ibid., fig. 44.

— COMPEESSA, &Wa//, 1878. Proc. Chester Soc. N. Sci., No. 2, p. 54.

— AMYGDALOiDES, Terquem, 1878. Mem. Soc. Geol. Fr., ser. 3,

vol. i, p. 39, pi. viii, fig. 26.

— UNDULOSA, Terquem, 1878. Ibid., p. 41, pi. viii, figs. 35, 36.

— FiscHEEi, Terquem, 1878. Ibid., fig. 37.

— AMYGDALOIDES, Terquem, 1882. Ibid., vol. ii, p. 141, pi. xxii,

figs. 30, 31.

— AMYGDALA, Deecke, 1884. Abhandl. geol. Specialkarte Elsass-

Loth., p. 56, pi. ii, fig. 19.

— COMPEESSA, Brady, 1884. 'Challenger' Rep., p. 565, pi. ixxii,

figs. 9—11
; fistulose, p. 556, pi. Ixxiii, fig. 17.

— atf. AMYGDALA, Deecke, 1886. Mem. Soc. Emul. Montbeliard,

vol. xvi, p. 37, pi. i, fig. 20.

— POLYGONA, Terquem, 1886. Mem. Soc. Geol. Fr., ser. 3, vol. vi,

p. 63, pi. xiii, fig. 18.

— LACTEA, Dawson, 1886. Handbook Zoology, p. 44, fig. 34.

— COMPEESSA, Brady, 1887. Journ. Eoy. Micr. Soc, p. 914.

— — Mariani, 1888. Boll. Soc. Geol. Ital., vol. vii, p. 288,

pi. X, fig. 13.

— COMMUNIS (?), Burrows, Slierhorn, and Bailey, 1890. Journ. Eov.

Microsc. Soc, p. 561, pi. xi, fig. 11.

— EicHBEEQENsis, Wisiiiowski, 1890. Mem. Acad. Sci. Cracow,

vol. xvii, p. 52, pi. X, fig. 25.

— LiASiCA, Mariani, 1891. Boll. Soc. Geol. Ital., vol. x, p. 729,

pi. i, fig. 20.

— COMPEESSA, JEgger, 1893. Abhandl. bayer. Akad., vol. xviii, p. 309,

pi. ix, figs. 11—13.

— — G'oes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv,

No. 9, p. 58, pi. X, figs. 539—553.

— — Chapman, 1896. Journ. Eoy. Micr. Soc, p. 14, pi. ii,

fig. 16.

Note.—D'Orbio^ny's name " compressa " has been generally adopted, because

the possibly similar form " tuberosa " is based on a bad figure.

Characters.—Shell oblong, inequilateral, compressed, more or less fusiform.

Chambers numerous, arranged in two unequal series, somewhat inflated. Septal

lines depressed. Surface smooth. Aperture variable, usually simple, circular,

and coronate, sometimes labyrinthic or porous.
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A somewhat indefinite biserial arrangement, in which the segments appear

irregularly opposed to each other rather than in alternation, together with the

rounded margins and constricted septa, are characters sufficient for general

diagnosis. The diflSculty in distinguishing attenuated specimens from those of

P. cylindroides is confessedly great ; but the less compressed contour of the latter,

its few chambers, and their erect position, will usually serve the purposes of the

systematist.

A specimen of irregular growth is shown by fig. 26, PI. Y. It is so much

encrusted with carbonate of lime that it presents a false resemblance to P. variata.

Occurrence.—Polymorphina compressa has a wide range, but is most common in

the comparatively shallow waters of temperate latitudes. It has been found as

far north as Smith Sound and Novaya Zemlya; also in the tropical South

Atlantic and the North and South Pacific. It mostly affects shallow water, but

specimens have been found at depths of from 400 to 600 fathoms.

In the fossil condition P. compressa has been recorded from the Lower and

Middle Lias of the north part of France, and from the Middle and Upper Lias of

Somerset. It has been found also in the Lower Oolite of Somerset ; in the Oxford

and Kimeridge Clays ; in the Cretaceous of England, France, Germany, and

North America. We have not observed any records from Eocene deposits ; but

it has been recorded from the Oligocene of Germany, from the Miocene of

Vienna and Muddy Creek (Victoria), from the Pliocene of Belgium and St. Erth,

and from the Pleistocene of Norway and the West of Scotland. In the Crag we
have met with it in every zone examined.

6. PoLYMOBPHiNA Thouini, d' OrMgny, 1826. Plate I, fig. 59.

PoLTMOEPHiNA Thouini, d'Orl., 1826. Ann. Sci. Nat., vol. vii, p. 265, No. 8,

Modele, No. 23.

BiGEifEBiKA Ceet^, Ehrenberg, 1854. Mikrogeologie, pi. xxviii, fig. 21.

— ACANTHOPHOBA, Ehrenlerg, 1854. Ibid., pi. xxviii, fig. 22.

Peoeopoeus Cbet^, Ehrenherg, 1854. Ibid., pi. xxvii, fig. 29; and pL xxviii,

fig. 20.

— sicuLus, Ehrenherg, 1854. Ibid., pi. xxvi, fig. 18.

POLTMOEPHINA PUPiEOEMis, Terquem, 1864. Foram. Lias, 4e Mem., p. 300,

pi. xiii, figs. 23, &c.

— Thouini, P., J., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol. xvi, p. 22, pi. ii, fig. 49.

— — J., P., and B.,18Qi3. Monogr. Foram. Crag, App. land

II, Tables, No. 50, pi. i, fig. 59.

— — B., P., and J., 1870. Trans. Linn. Soc, vol. xxvii,

p. 232, pi. xl, fig. 17.
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GuTTULiNA, No. 466, Schlicht, 1870. Foram. Pietzpuhl, p. 81, pi. xxv, figs. 13,

14 (= P. lanceolata, Reuas).

PoLTMORPHiNA PUPiFORMis, Terquem, 1874. Foram. Syst. Oolithique, 4e mem.,

p. 303, pi. xxxiii, fig. 4 (near

P. compressa).

— Thouini, Siddall, 1878. Proc. Chester Soc. N. Sci., No. 2,

pp. 48 and 54.

— — Terquem, 1882. Mem. Soc. Geol. Pr., ser. 3, vol. ii,

p. 142, pi. xxii, fig. 33.

— — Brady, 1884. ' Challenger ' Report, p. 567, pi. Ixxii,

fig. 18.

— — Basset, 1885. Ann. Soc. Sci. Char.-Inf., No. 21, p. 161,

fig. 23.

— ruPiFOEMis, Terquem, 1886. Mem. Soc. Geol. Fr., ser. 3, vol. iv,

p. 63, pi. xiii. fig. 19.

— Thouini, Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv.

No. 9, p. 59, pi. X, figs. 557, 558.

Characters.—Shell attenuate, sabcylindrical, slightly constricted at the septal

lines. Anterior extremity acute
;

posterior rounded. Chambers elongate,

oblique, erect, slightly ventricose.

Of the very long, many-cliambered PohjmorpJiinge, perhaps P. Thouini is the

best-defined variety
; yet the name does not appear to have been generally

adopted by authors. It represents a longer, more cylindrical subtype than

P. fiisiformis, with a larger number of chambers and less oblique setting-on

;

indeed, it resembles more a much outdrawn specimen of P. jn-oblema than any

other variety.

Occurrence.—Polymorphina Thouini is of rare occurrence in recent waters.

The records given in the ' Challenger ' Report are from the Levant (90 fathoms),

and off East Moncoeur Island, Bass Strait (38 fathoms). In a fossil condition the

species is also somewhat rare. It has been obtained from the Lias (Terquem)
;

from the Eocene (Calcaire-grossier) of the Paris Basin ; from the Oligocene of

Pietzpuhl ; and from the Pliocene of Italy. In addition to the record for the

Coralline Crag, given in Appendix II, Part I, we have specimens from Sudbourne

Hall, zone d, and Broom Hill, zones d and e.

7. Polymorphina nodosaria, Benss, 1864. Plate I, figs. 55—58 (Dimorphina)

.

Part I, 1866 {''Dimorphina nodosaria,^' in part), Appendix I, and Appendix

II, Tables, No. 57.

Polymorphina stjbnodosa. (?), Reuss, 1861. Sitz. k. Akad. Wiss. Wien, vol. xlii,

p. 362, pi. ii, fig. 15.
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PoLTMOBPHiNA NODOSAEiA, Beuss, 1864. Sitz. k. Akad. "Wiss. "Wien, vol. xviii,

p. 58, pi. ^ii, fig. 85.

— QUADEATA (in part), Terquem, 1864. Quatrierae Mem. Foram.

Lias, p. 296, pi. xii, figs. 27, &c.

— NODOSAEiA, Reuss, 1866. Denkschr. k. Akad. Wissensch., vol.

XXV, p. 155.

DiMOEPHiNA NODOSAEIA (part), J., P., and B., 1866. Monogr. Por. Crag, pi. i,

figs. 55—58.

PoLTMOEPHiNA NODOSAEIA, B., P., and J., 1870. Trans. Linn. Soc, vol. xvii,

p. 233, pi. xl, figs. 18 a, b.

— — Blake, 1876. Yorkshire Lias, p. 471, pi. xvii, fig. 34.

— SUBCYLINDEICA, HatitJcen (1875), 1881. Mitth. Jahrb. k. Ung.

gaol. Anstalt, vol. iv, p. 60, pi. xiv,

fig. 14.

Characters.—Shell elongate, cylindrical, somewhat tapering ; chambers four to

eight, oblique, short, alternating.

Occurrence.—Polymorphina nodosaria, so far as is at present known, does not

occur in recent seas. Fossil specimens have been obtained only from Tertiary

deposits, namely the Middle Tertiaries of Central Germany and Hungary ; and

the Pliocene of Antwerp and St. Erth. In the Coralline Crag it has been met

with only at Sutton.

8. Polymorphina ctlindroides, Boemer, 1838. Plate VI, figs. 15 a, b.

PoLTMOEPHiNA CYLiNDEOiDES, Boemer, 1838. Neues Jahrb., &c., 1838, p. 385,

pi. iii, fig. 26.

— — Philippi, 1844. Tertiarverstein. Nord - West

Deutschl., p. 41.

Pboropoeus ctlindroides, Beuss, 1845. Geinitz's Grundriss Verst., p. 678,

pi. xxiv, fig. 80.

PoLTMOEPHiNA CTLiNDEOiDES, Karsteu, 1849. Verzeichn. Eostock Verst. Stein-

berger Gestein, p. 8.

— — Beuss, 1855. Sitzungsb. k. Akad. "Wiss. "Wien,

vol. xviii, p. 249, pi. viii, fig. 78.

— LACTEA, var. ACUMINATA, WHUamson, 1858. Eec. Poram. Gt.

Brit., p. 71, pi. vi, fig. 148.

— COMPEESSA (part), Parker and Jones, 1864. Phil. Trans., vol. civ,

p. 361, pi. xiii, figs. 48 rt, h.

GuTTULiNA, No. 471, Schlicht, 1870. Poram. Pietzpuhl, p. 81, pi. xxxi, figs. 5, 6

[•' P. lanceolata," Reuss, Sitz. Akad.,

1870, p. 33].

PoLTMOEPHiNA CTLINDEOIDES, Brady, Parker, and Jones, 1870. Trans. Linn. Soc.

vol. xxvii, p. 221, pi. xxxix, figs. 6 a

—

c.

— — Brady, 1887. Journ. Eoy. Micr. Soc, p. 914.
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Characters.—Shell elongate, fusiform, more or less compressed ; acuminate or

subacuminate at the ends. Chambers elongate, in two parallel series, with

slightly depressed sutures.

Occurrence.—Polymorphina cylindroides is not recorded in the ' Challenger

'

Report, nor in Egger's report on the voyage of the ' Gazelle.' It has been

dredged off Skye by Mr. Barlee ; also in some other northern localities.

The type-specimens were obtained by Count Miinster from the Newer
Tertiaries of North Germany. It has been figured by von Schlicht from the

Oligocene of Pietzpuhl.

In the Crag we have specimens from Broom Hill, zone e, and Gedgrave,

zone f.

9. PoLYMOEPHiNA cONCAVA, WUUamson, 1857. Plate V, fig. 22.

PoLTMOEPHiNA lACTEA, var. CONCATA, Williamson, 1857. Eec. Foram. Great

Britain, p. 72, pi. vi, figs. 151, 152.

— CONCAVA, Brady, FarTcer, and Jones, 1870. Trans. Linn. Soc,

vol. xxvii, p. 236, pi. si, fig. 22.

— — Brady and Bohertson, 1875. Report Brit. Assoc, for

1874, p. 190.

— — Siddall, 1878. Proc. Chester Soc. Nat. Sci., No. 2, p. 54.

— — Millett, 1885. Eep. and Trans. Penzance Nat. Hist.

and Antiq. Soc, p. 28.

— — Brady, 1887. Journ. Eoy. Microsc. Soc, p. 914.

— — RalhyardjlSSQ. Eep. Manchester Microsc. Soc, p. 68.

Characters.—Shell oval or oblong, concave or flat on one face, somewhat

convex on the other ; chambers like those of P. lactea or P. gibba, bordered by a

broad, irregular, thin flange
;
parasitical.

Occurrence.—Polymorphina concava is very rare in the recent condition.

Williamson's specimens were obtained from Brixham, and we are not aware that

it has been met with elsewhere than off our own coasts. A fossil specimen has

been found in the Neocomian (Bargate beds) of Surrey. It has not been recorded

from any of the Tertiary formations older than the Pliocene. Mr. Millett has

found it in the St. Erth beds ; and we have it from the Casterlian of the Katten-

dyke Docks, Antwerp. Mr. Millett has it from the Post-glacial beds of March,

Cambridgeshire, and from the 'Challenger' dredgings of Station 185, Raine

Island, at 155 fathoms. The figured specimen is from the Coralline Crag at

Gomer ; we have specimens from Gedgrave, zone f.
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10. PoLTMORPHiNA COMMUNIS, (TOvhignij, 1826. Plate V, fig. 24; Plate YI,

figs. 16 a, h.

PoLTMOEPHiNA (GrUTTTTLiNA) COMMUNIS, cTOrbigny, 1826. Ann. Sci. Nat., vol. vii,

p. 266, No. 15, pi. xii, figs. 1—4;

Modele, No. 62.

— — — Boemer, 1838. Neues Jahrb., &c., 1838,

p. 385, pi. iii, fig. 29.

— OBLONGA, Boemer, 1838. Ibid., p. 386, pi. iii, fig. 34.

GriTTTULiNA TiTREA, d'Orb., 1839. Foram. Cuba, p. 133, pi. ii, figs. 1—3.

PoLTMORPHiNA GLOMEEATA, Beuss, 1845. Verst. bohm. Kreid., p. 40, pi. xii,

fig. 32.

GxjTTTTLiNA COMMUNIS, Beuss, 1846. In Geinitz's Grundriss Verstein., p. 668,

pi. XXV, fig. 8.

— — d'Orb., 1846. For. Poss. Vien., p. 224, pi. xiii, figs. 6—8.

Globulina ieeegularis. Idem, 1846. Ibid., p. 226, pi. xiii, figs. 9, 10.

— DISCEETA, Beuss, 1850. Denks. k. Akad. Wiss. Wien, vol. i, p. 378,

pi. xlviii, fig. 10.

GuTTULTNA CEETACEA, Alth, 1850. Haidingers Naturwiss. Abhandl., vol. iii,

p. 262, pi. xiii, fig. 14.

Globulina cretacea, Beuss, 1851. Ibid., vol. iv, p. 44, pi. iv, fig. 10.

GuTTULiNA SEMiPLANA, Beuss, 1851. Zeitsch. Deutsch. Geol. GeselL, vol. iii,

p. 82, pi. vi, fig. 48.

— EOBUSTA, Beuss, 1855. Sitz. k. Akad. Wiss. Wien, vol. xviii, p. 246,

pi. vi, fig. 65.

PoLTMOEPHiNA (Guttulina) COMMUNIS, Effffer, 1857. Neues Jahrb., &c., p. 289,

pi. ix, figs. 16—18.

— LATA, Idem, 1857. Ibid., p. 288, pi. ix, figs. 22—24.

Globulina tubulifeea, Bornemayin, 1860. Zeitsch. Deutsch. Geol. Gesell.,

vol. xii, p. 160, pi. vi, fig. 10.

— BULLOiDES, Beuss, 1861. Sitz. k. Akad. Wiss. Wien., vol. xliv,

Abth. 1, p. 318, pi. iii, fig. 4.

PoLTMOEPHiNA PROBLEMA, var. DELToiDEA, Bcuss, 1865. Deuks. k. Ak. Wiss.

Wien, vol. xxv, p.

154, pi. iv, fig. 8.

— COMMUNIS, P., J., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol. xvi, p. 29, pi. ii, fig. 47

(referred to P. lacted).

Guttulina eissueata, Stache, 1865. Novara-Eeise, Geol. Theil, vol. i, p. 2G3,

pi. xxiv, fig. 10.

— OBLIQUATA, Idem, 1865. Ibid., vol. i, p. 264, pi. xxiv, fig. 11.

— No. 435, Schliclit, 1870. Poram. Pietzpuhl, p. 76, pi. xxvii, figs.

22—25 [ = PolymorpMna semiplana,

Eeuss, 1870, Sitzb. Akad., vol. xiii,

p. 34].
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GuTTULiKA, No. 447, Schlicht, 1870. Foram. Pietzpuhl, p. 78, pi. xxx, figs. 13—16.

[= P. prohlema, var. communis, Eeuss,

Sitz. Akad., 1870, p. 33.]

PoLTMOEPHiNA, No. 493, SchUcU, 1870. Ibid., p. 84, pi. xxxii, figa. 17—20.

[= F.prohlema, var. deltoidea, Eeuas,

Sitz. Akad., 1870, p. 33.]

— COMMUNIS, B., P., and J., 1870. Trans. Linn. Soc, vol. xxvii,

p. 224, pi. xxxix, fig. 10.

— LONGicOLLis, Karrer, 1870. Jahrb. k. k. geol. Eeichsanstalt,

vol. XX, p. 181, pi. xi, fig. 11.

— GEATis, Karrer, 1870. Ibid., p. 181, pi. xi, fig. 12.

— COMMUNIS, Brady and Rohertson, 1870. Ann. Mag. Nat. Hist.,

ser. 4, vol. vi, p. 306.

— — B. and B., 1875. Kep. Brit. Assoc, for 1874, p. 190.

— PEOBLEMA, var. DELTOIDEA, HantTcen, 1875. Mitth. Jabrb. k.

Ungar. geol. Anstalt, vol. iv, p. 59,

pi. viii, fig. 3.

GuTTTJLiNA COMMUNIS, Terquem, 1875. Plage Dunkerque, p. 37, pi. v, fig. 14.

— — Terquem, 1878. Mem. Soc. Geol. Pr., ser. 3, vol. i. No. 3,

p. 45, pi. iv (ix), fig. 15.

— CENTEATA, Terqucm, 1878. Ibid., p. 46, pi. ix, fig. 25.

— GEAVIDA, Terquem, 1878. Ibid., p. 47, pi. ix, figs. 28, 29.

Globulina lEEEGUiiAEis, Terquem, 1878. Ibid., p. 44, pi. ix, figs. 13, 14.

PoLTMOEPHiNA COMMUNIS, Siddall, 1878. Proc. Chester Soc. N. Sci.,No. 2, p. 54.

GuTTULiNA PONDEEOSA, Tevquem, 1882. Mem. Soc. Geol. France, ser. 3, vol. ii.

No. 3, p. 135, pi. xiv (xxii), fig. 1.

— COMMUNIS, Terquem, 1882. Ibid., p. 134, pi. xiii (xxi), figs. 40—42.

PoLTMOEPHiNA COMMUNIS, Brady, 1884. ' Chall.' Eep., p. 568, pi. Ixxii, fig. 19.

— (guttulina) PEOBLEMA, var. DELTOIDEA, Andreae, 1884. Abhandl.

geol. Special-Karte Elsass-Loth.,

vol. ii, pp. 210, 233, pi. ix, fig. 21.

— — COMMUNIS, Basset, 1885. Ann. Soc. Sci. Nat. Char.-

Inf., No. 21, p. 161,

fig. 62.

— GLOMEEATA, Beissel (after Boemer and Eeuss), 1891. Abhandl.

K. Preuss. Landesanst., n. s., pt. 3,

p. 62, pi. xii, figs. 17—20 (and

variety, figs. 21—29).

— GiBBA, " near communis," Ooes, 1894. K. Svenska Vet.-Ak.

Hand)., vol. xxv. No. 9, p. 55,

pi. ix, figs. 523, 524.

— COMMUNIS, Chapman, 1896. Journ. Eoy. Micr. Soc, p. 13, pi. ii

fig. 15.

Characters.—Sliell ovate, acuminate anteriorly and rounded behind; some-

what compressed, with one face more convex than the other; four unequal

chambers, rather gibbose, one overlapping another obliquely.
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Occurrence.—Folymorphina communis (including P. prohlerna) is essentially a

slialloTV-water form, tlie greatest depth at which it has been observed being 155

fathoms (Brady). Its geographical range is almost world-wide.

As a fossil it has been found in the Lower Lias ; the Neocomian (Bargate

beds of Surrey) ; the Gault of Folkestone ; the Red Chalk ; the Oligocene of

Elsass and Pietzpuhl, the Miocene of Vienna and Muddy Creek (Victoria) ; the

Pliocene of Antwerp, Garrucha (Spain), and St. Erth. In the Coralline Crag we

have specimens from every zone examined.

11. PoLYMORPHiNA PROBLEMA, cVOrhi(jwj, 1826. Plate I, fig. 64 ; Plate V, fig. 23;

Plate VI, figs. 12 a, h.

Part I, 1866, Appendices I and II, Tables, No. 51.

PoLYMOKPiiiNA (GtUttulina) pboblema, iV Ovh., 1S26. A-nn. Sti. Nat,, vol. vi,

p. 266, No. 14 ; Modele No. 61.

— CEASSATiNA, Bomer, 1S38. Neues Jahrb., &c., 1838, p. 385, pi. iii,

fig. 30.

— spiCEFOEMis, Romer, 1838. Ibid., p. 386, pi. iii, fig. 31.

GxiTTULiNA PROBLEMA, Eeuss, 1846. Ill Greiuitz's Grundriss, &c., p. 669, pi. xxiv,

fig. 83.

— — d'Orb., 1846. For. foss. Vien., p. 224, pi. xii, figs. 26—28.
— AusTBiACA, d'Orb., 1846. Ibid., p. 223, pi. xii, figs. 23—25.

PoLTMOEpniNA PBOBLEMA, Bgcjev, 1857. Neues Jahrb., <fec., 1857, p. 287, pi. x,

figs. 23—25.

— UVULA, 'Egrjer, 1857. Ibid., p. 285, pi. x, figs. 26—29.

GUTTULINA EOTUNDATA, Reuss, 1864. Sitz. k. Ak. Wiss. Wien, vol. 1, p. 469,

pi. iii, fig. 4.

— iNSiGNis, Reuss, 1864. Ibid., p. 470, pi. iv, fig. 4.

— PBOBLEMA, Reuss, 1864. Ibid., p. 470, pi. v, fig. 5.

PoLTMOEPHiNA 8EPTATA, Terquem, 1864. 4e Mem. Foram. Lias, p. 301, pi. xiii,

fig. 40.

GuTTULiNA PusiLLA, StacJie, 1865. Novara-Reise, Geol. Th., vol. i, p. 264, pi. xxiv,

fig. 12.

PoLTMOEPHiNA PBOBLEMA, P., J., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol, xvi, p. 28, pi. ii, fig. 50.

— — J., P., and B., 1866. Mooogr. Foram. Crag, Append.

i and ii, pi. i, fig. 64.

— — B., P., and J., 1870. Traus. Liuii. Soc., vol. xxvii,

p. 225, pi. xxxix, fig. 11.

GUTTULINA IXTEICATA, Terquem, 1S74. Foram. Syst. Oolithique, p. 311, pi. xxxiii,

fig. 30.

POLTMOEPHINA ACUTA, IlantJcen, 1875. Mitth. Jahrb. k. Ungar. geol. Anstalt,

vol. iv, p. 60, pi. viii, fig. 4.

35
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PoLTMOEPHiNA PBOBLEMA, Blake, 1876. Yorkshire Lias, p. 470, pi. xvii, fig. 33.

— DiSTiNCTA, Blake, 1876. Tbid., p. 471, pi. xvii, fig. 35.

GcTTULiNA AusTRiACA, Terquem, 1876. Dunkerque, p. 78, pi. x, figs. 13—17.

— PBOBLEMA, Terquem, 1876. Ibid., p. 79, pi. x, fig. 18.

— BACEMOSA, Terquem, 1878. Mem. Soc. Geol. Fr., ser. 3, vol. i, No. 3,

p. 46, pi. iv (ix), figs. 20—23.

— EULLOiDES, Terquem, 1878. Ibid., p. 47, pi. iv (ix), fig. 27.

— AusTBiACA, var. angusta, Terquem, 1881. Plage Dunkerque, p. 130,

pi. xvii, fig. 5.

— — — OTALis, Terquem, ISSl. Ibid., p. 131, pi. xvii, fig. 6.

— — Terquem, 1882. Mem. Soc. Geol. Fr., ser. 3, vol. ii,

p. 133, pi. xxi, fig. 36.

— MUCRONATA, Terquem, 1882. Ibid., figs. 38, 39.

— PBOBLEMA, Terquem, 1882. Ibid., p. 134, pi. xxi, figs. 43, 44.

POLYMOEPHINA PBOBLEMA, Brady, 1884. 'Challenger' Eept., p. 568, pi. Ixxii,

fig. 20
;

pl. Ixxiii, fig. 1.

— (Guttultna) PBOBLEMA, Basset, 1885. Ann. Soc. Sci. N. Char.-

Inf., No. 21, p. 161, fig. 61.

BuLiMiNA PTEULA (part), A. Sihestri, 1893. Atti Eend. Ace. Acireale, vol. v,

p. 10, pl. V, figs. 79, 80.

PoLYMOEPHiNA PBOBLEMA, Ooes, 1894. K. Sveusk. Yet.-Akad. Haadl., vol. xxv,

No. 9, p. 56.

Characters.—Shell oblong-ovate, irregular. Chambers numerous, mucli

inflated, and separated by deep sutures ; sometimes arranged triserially, but

more frequently crowded together irregularly.

D'Orbigny's Modele No. 61 forms a convenient subtype, embracing a large

group of Poll/morphine, which have in common a somewhat acervuline mode of

growth, and but little adhesion or overlap amongst the segments. His later

figures of the same species are by no means so characteristic, and are scarcely

separable from P. communis ; of which, indeed, we consider P. prohJema to be a

wild-growing modification.

Occurrence.—For the occurrence of this Polymorphina, which is intimately

allied to P. communis^ see the notes on the latter at page 267.

12. PoLYMOKPHiNA TUEGIDA, Bcicss, 1855, Plate V, fig. 25.

GuTTULiNA TUEGIDA, Reuss, 1855. Sitzungsb. k. Akad. Wiss. "Wien, vol. xviii,

p. 246, pl. vi, fig. 66.

Poi.yjiOEPiiiKA (GxTTTtTLixA) TUEGIDA, Reuss, 1866. Denksch. k. Akad. Wiss.

"Wien, vol. xxv, p. 153,

No. 11.

GuTTULiNA, No. 438 and No. 441, Schliclif, 1870. Pietzpuhl,p. 77, pl. xxviii, figs. 6

—10 ; and pl. xxix, figs. 1—5.
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PoLTMOBPHiNA TTJEGiDA, JReuss, 1870. Sitzuugsb. k. Akad. Wiss. Wieu, vol. Ixii,

I Abtheil., p. 487, No. 10. (After

Scblicht's figures.)

Characters.—Shell snbrotund, rounded-oblong in outline, being nearly equally

rounded at the ends, with almost straight parallel sides. Both in vertical and

transverse section it is compressed and bluntly oval (shortest in the latter)

;

chambers four (?), oblique, gibbose, and closely set with indistinct septal lines.

Reuss's fig. 66 in pi. vi (1855), closely resembles this compact PolymorpJmia

,

except in being more oval. Fig. 9 in Schlicht's pi. xxviii, and fig. 2 in pi. xxix,

are more circular in transverse section, but otherwise express the snbrotund form

of our specimen. Taken altogether, the Pohjmorphlna under notice is certainly

within the probable range of variation of P. turgicla, Reuss.

P. [globulina) glohosa, von Milnster, described and figured by F. A. Romer in

the ' Neues Jahrbuch,' &c., 1838, p. 386, pi. iii, fig. 33, evidently belongs to the

same group as the above. It is " nearly round, smooth, with scarcely dis-

tinguishable chambers," and is slightly compressed.

P. rotundata, Bornemann (1855, 'Zeitsch. Deutsch. Geol. Ges.,' vol. vii, p. 346,

pi. xviii, fig. 3, copied in the ' Trans. Linn. Soc.,' vol. xxvii, p. 234, woodcuts,

figs. Jc, I, m), is a long-oval form, closely allied to the foregoing.

An obovate variety is recognised in the ' Challenger ' Report, p. 570, pl.lxxiii,

figs. 5— 8. Other varieties are shown by Dr. A. Goes, ' K. Svensk. Akad.

Handl.,' vol. xxv, No. 9, p. 57, pi. ix, figs. 529—534.

Polymorphlna solicliila, Terquem, ' Mem. Soc. Geol. France,' ser. 3, vol. i,

Mem, 3, 1878, p. 40, pi. iii (viii), figs. 31 a, h, is another member of the same

group of compact, snbrotund, compressed forms.

Occurrence.—P. turgida comes from the Oligocene Septaria-clays of Germany,

and P. glohosa also from the younger Tertiaries of Northern Germany. The

figured specimen (PI. V, fig. 25), from the Crag of Sutton, is in the British

Museum.

P. rotundata, mentioned above as a closely allied form, is not common in the

recent condition. It has been found, according to the ' Challenger' Report, off

the western coast of Scotland, and off the north-east of Ireland ; in the

Mediterranean off Malta ; off Prince-Edward Island, Southern Ocean (50 to 150

fathoms) ; at one station in the North Pacific (1850 fathoms) ; and in the Soutli

Pacific (1825 fathoms). Dr. Goes has it among the Arctic Foraminifera.

Fossil specimens have been recorded from the Oligocene (Septaria-clays) of

Hermsdorf and Pietzpuhl, and from the Miocene of Kostej in the Banat, Hungary.
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13. PoLYMORPniNA COMFLANATA, (VOvbignij, 1846. Plate I, figs. 52, 58, 60.

Part I, 1866, Appendix I, Table, No. 52 ; Appendix II, Table, No. 53.

PoLTMOHPHiNA CAMPANULATA, Romer, 1838. Neues Jahrb., Sec, p. 385, pi. iii,

fig. 22.

— OBSCURA, Romer, 1838. Ibid., fig. 23.

— TEEETiuscuLA, Ruouer, 1838. Ibid., 6g. 24.

— LINGUA, Romer, 1838. Ibid., fig. 25.

— COMPLANATA, d'Ovh., 1846. For. foss. Vien., p. 234, pi. xiii,

figs. 25—30.

— PuiLiPPii, Reuss, 1855. Sitz. k. Akad. Wiss. Wien, vol. xviii,

p. 248, pi. vii, fig. 76.

— LINGUA, Reuss, 1855. Ibid., fig. 77.

— COSIPLANAIA, MacTiie, 1859. Rec. Sei., i, p. 148, fig. 24.

— — Reuss and Fritsch, 1861. Model No. 67, Catal.

1861 ; No. 72, Catal. 1865.

— suBEHOMBicA, lieuss, 1861. Sitz. k. Acad. Wiss. Wien, vol. xliv,

p. 339, pi. vii, fig. 3.

— OBSCURA, Reuss, 1864. Ibid., vol. 1, p. 471, pi. iii, figs. 8— 10.

— COMPLANATA, Joties, Parlcer, and Brady, 1866. Monog. Foram.

Crag, pi. i, figs. 52, 53, 60.

— — Brady, Parker, and Jones, 1870. Trans. Linn. Soc,

vol. xxvii, p. 230, pi. xl, figs.

14ff, 5, and woodcutsyto_y.

— FiscHERi (?), Terqicem, 1878. Mem. Soc. Geol. Fr., ser. 3, vol. i,

No. 3, p. 41, pi. 3 (viii), figs. 38 a—c.

— SPATULATA, Terqitcm, 1882. Ibid., vol. ii. No. 3, p. 142, pi. xiv,

(x.xii), fig. 32.

— COMPLANATA, BalkwiU and Millet t, 1884. Journ. Microscopy,

vol. iii, p. 84, pi. iv, fig. 9.

— — Giimhel, 1885. Geol. Bayern., 1 Theil, 2 Lief.,

p. 421, fig. 266i5.

— — Bcitssel, 1891. Abbandl. K. Preuss. geol. Landes.,

n. s., pt. 3, p. 58, pi. X, figs.

48—53.

Characters.— Shell mucli compressed, elongate, or subrbomboidal. Chambers

elongate, oblique, arranged in two regularly alternating series. Septal lines

slightly excavated.

Note.—The name ^^ complanata" given by d'Orbigny, though later than some

others, has been adopted because of the good figure of the type.

Occurrence.—Pohjmori^hina comj^lanata is rare in the recent condition (coast of

Galway). As a fossil it has been recorded from the Chalk of Maestricht

;
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from the Miocene of Vienna ; and from the Upper Tertiaries of north-west

Germany. We have specimens from the Casterlian of Antwerp ; and Mr. Millett

has recorded it from the Pliocene of St. Erth. In the Coralline Crag we have

found it in every zone examined.

14. PoLYMOEPHiNA FRONDIFORMIS, Searhs Wood, 1843. Plate I, figs. 62, 68, 69

(var.); Plate IV, figs. 11—14; Plate VII,

fig. 20 (var.).

Part I, 1866, Appendices I and II, footnotes.

PoLXMORPniNA FEONDirOEMis, Searles Wood, 1843. In Morris's Catalogue of

British Fossils, p. 62.

— — Jones, Farher, and Srady,lSQQ. Monogr. Foram.

Crag, Appendices i and ii (foot-

notes), pi. 1, figs. G2, 63 (not 69) ;

pi. iv, figs. 11— 14.

— — Brady, Farker, and Jones, 1870. Trans. Linn.

Soc, vol. xsvii, p. 241, pi. xli,

figs. 33 a—c.

Characters.—Shell large, elongate, compressed or complanate, iinsymmetrical.

Chambers long, oblique, irregular. Surface depressed over portions of the septal

lines ; sometimes smooth, but more frequently marked by exogenous shell-growths,

either in the form of rounded beads or short, interrupted costge.

This form is related to P. complanata (megalospheric ?), but peculiar in its

habit and locality. The ornamentation is very peculiar, and does uot exactly

correspond with what is seen in allied genera. It consists (as in P. myristiformis)

of clear, bright, circular or oval beads, or of more or less interrupted costulse of

the same sort, distributed irregularly in longitudinal direction over the flat sides

of the shell.

14*. Var. BREVis.

PL VII, fig. 20, illustrates a varietal form, var. hrevis, subovate in outline, with

relatively shorter and fuller chambers, ornamented chiefly near the edge with

irregular and subquadrate drop-like beads, such as occur among the costulge on

other specimens.
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14**. Var. LINEATA.

PL I, fig'. 69, may be the young form of P. frond Iformis, hnt is probably a small

variety (var. lineata), more regularly ovate in outline, with its edges entire, its

chambers fuller, and its surface ornamented with delicate longitudinal sculpturing,

somewhat like th?.t of P. puchella, d'Orb., and still more like that of the " striato-

fistulose specimen from the Crag (' Trans. Linn, Soc.,' vol. xxvii, pp. 246 and 252).

This specimen seems to have been lost ; and unfortunately the figure escaped

notice when the new plates and woodcuts were being drawn.

Occurrence.—As far as is at present known, PolymorpMna frondiformis is

absolutely peculiar to the Coralline Crag of East Anglia. At the time of the

publication of the First Part of this Monograph, it had been found at Sutton only.

We have now obtained specimens, with varying frequency, from every zone

examined.

15. PoLYMORPHiNA VARTATA, Joues, ParJcer, and Brady, 1866. Plate I, figs. Q*?^ 68;

Plate V, fig. 27.

Part I, 1866, Appendices Nos. 1 and 2, Tables, footnotes.

PoLTMOiiPHiNA VABTATA, ./., P., and B. Monogr. Foram. Crag, Appendices i and

ii, footnotes ; pi. i, figs. 67, 68
;

pi. v,

fig. 27.

— — B., P., and J., 1870. Trans. Linn. Soc, vol. xxvii, p. 237,

pi. xl, fig. 24.

Characters.— Shell suboblong, compressed, asymmetrical, few-chambered.

Margin rounded, somewhat constricted at the septal lines. Chambers slightly

inflated. Surface uneven, studded with irregular angular depressions imparting a

mottled appearance to the whole exterior. Orifice variable ; simple or labyrinthic.

These large Polymorphinse from the Crag have a surface-ornamentation that

has not been observed in specimens from other localities. It consists of unequal,

irregular, angular depressions, sometimes bordered by a slightly raised line. The

shell-wall is coarse and thick ; and the terminal orifice sometimes differs from the

normal circular aperture, becoming labyrinthic, or even divided into two or three

distinct perforations.

Occurrence.—Polymorjjhina variaia, like P. frondlformis, appears to be confined

to the Coralline Crag of East Anglia. It has been found in every zone we have

examined ; but most plentifully at Sutton (zone f), and Sudbourne Hall (zone d).
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16. PoLYMOHPHiNA TDBEROULATA, cVOrhignij, 1846. Plate y, fig. 29.

Globulijta tuberculata, d'Orl., 1846. Foram. Foss. Yien., p. 230, pi. xiii,

figs. 21, 22.

PoLTMOBPHiNA (G-lobtjlina) tubeeculata, Egger, 1857. Neues .Jahrb. &c.,

Jahrg., 1857, p. 292, pi. xiv, figs.

7,8.

GrLOBULiNA TUBERCULATA, Eeuss, 1862. Sitz. k. Akad. "Wiss. "Wien, vol. xlvi,

p. 79.

PoLYMOEPUiNA TUBERCULATA, Karver, 1868. Ibid., vol. Iviii, p. 173.

— — Brady, Parher, and Jones, 1870. Trans. Linn. Soc.

vol. xxvii, p. 212, pi. xli, figs.

35 a—d.

Characters.—Shell subovate ; extremities sometimes subacute ; surface beset

witli tubercles, unequal and irregular ; septa obscure.

Occurrence.—Pohjmoriihina Uiherculata has apparently not been recorded in a

recent condition. Fossil specimens hare been found in tlie Gault of North

Germany ; in the Miocene of Vienna (d'Orbigny), Lower Bavaria (Egger), and

Kostej in the Banat (Karrer) ; also in the Casterlian of Antwerp.

The figured specimen is from the Coralline Crag, probably of Sutton.

17. PoLYMORPHiNA HiKSUTA, Bradi/, Pavlcev, and Jones, 1870. Plate VI, figs. 14 a, h.

Part I, 1866 ("P. rugosa"). Appendix I, Table, No. 56; App. II, Table,

No. 52.

PoLTMOEPHiNA HIRSUTA, Brady, Parker, and Jones, 1870. Trans. Linn. Soc,

vol. xxvii, p. 243, jjl. xlii, fig. 37.

— — Eeuss, 1870. Sitz. k. Akad. Wiss. Wien, vol. Ixii,

p. 480, No. 8 ; after SchHchfs No.

510 (a fistulose specimen, p. 88),

pi. xxxiv, figs. 1— 3.

Characters.—Shell gibbous, subspherical, or ovate. Septa obscure. Surface

beset with short bristles. This acerose ornament is common among some of the

NodosarinsB, but rare in their allies the Polymorph in de.

Occurrence.—The only recent occurrence of this species is apparently that

mentioned in the " Monograph on the genus Poh/morpkhia,^' by Brady, Parker,

and Jones, namely from the West Indies.

Fossil specimens seem to be rare. The records are from the Oligocene of
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Pietzpulil ; the Pliocene of St. Ertb, and the Coralline Crag. We have specimens

from Sudbourne Hall, zone d; Broom Hill, zones d and e; Sutton, zones e and f;

and Gedgrave, zone f.

17*. Note on Polymorphina rugosa (Part I, Appendices I and II, see above).

It is quite possible that P. rugosa had been noticed in the collections from the

Crag, but lost sight of; and that the P. hirsuta subsequently observed may be

quite distinct from the formerly recorded specimen of P. rugosa. A figure of the

latter is therefore given here, since it may have occurred, and may be found again

in the Crag.

FlO. 23.

—

Polymofplihia rugosa, d'Orbi^ny. lu t}ie ' Trans. Linn. Soc.,' vol. xxvii, j)l. .xl, fig. 23a.

X 12 diam.

In the 'Trans. Linn. Soc.,' vol. xxvii, 1870, p. 237, it is described as having

its surface variously pitted and granular ; and it is said to have been met with in

shore-sand from Cuba and Martinique, and in some Tertiary deposits.

Genus 2.

—

Dimokphina, tVOrUgnij, 1826.

Brady, Challenger Report, 1884, p. 70.

Orthoceras, Soldani.

DiMORPHiNA, cVOrhifjny, Sander Rang, Menlce, von Beuss, Farlcer, Jones, Brady,

ScJiiuager, Karrer, von Schliclit, Buvignier, von Hantken, Costa,

Altli, Brown, Ehrenberg, Basset, von Zittel, and others.

General Characters.—Early chambers obscurely triserial (Polymorphine) ; later

chambers uniserial (Nodosarian). Orifice at the summit of the terminal chamber.

1. DiMOiiPHiNTA TUBEROSA, cVOrhigwj, 1826. Plate I, fig. 61 ; Plate VII, fig. 21.

Part I, Appendices Nos. I and II, Tables, No. 57 (" D. nodosaria," part).

Orthoceras tuberosum, Soldani, 1791. Testaceograph., &c., vol. i, pt. 2, p. 99,

pi. cvi, fig. gg.
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DiMOEPHiNA TUBEEOSA, d'Orh., 1826. Anu. Sci. Nat., vol. vii, p. 264-, JSTo. 1 ;

Modele, No. 60.

— NODOSAETA, d'Orb., 1846. Foram. Foss. Vien, p. 221, pi. xii, figs.

21, 22.

Glandulina uefoemis, Costa, 1856. Atti Accad. Pontan., vol. vii, fasc. 2, p. 129,

pi. xi, figs. 16—18, 26.

DiMOEPHiNA TUBEEOSA, FarJcer, Jones, and Brady, 1865. Ann. Mag. Nat. Hist.,

ser. 3, vol. xvi, p. 28, pi. ii, fig. 53.

— NODOSAETA (part), Jones, Parker, and Brady, 1866, Monogr. Toram.

Crag, Appendices, No. 57 (part), pi. i,

fig. 61 (not fig. 66).

— TUBEEOSA, Brady, Parker, and Jones, 1870. Trans. Liun. Soc,

vol. xxvii, p. 249, pi. xlii, figs. 39 a, h.

— — Basset, 1885. Ann. Soc. Sci. Char.-Inf., p. 161, fig. 60.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, p. 204,

No. 231.

— DEFOEMis, Fornasini, 1890. Mem. Accad. Sci. Bologna, ser. 4, vol. x,

p. 471, pi. o, figs. 35—37.

— TrBEROSA, Fornasini, 1891. Foram. Plioc. Pontic. Sav. Bologna,

pi. ii, fig. 25.

— — De Amicis, 1895. Naturalista Siciliauo, Anu. xiv, pp. 46

and 63.

— DEFOKMis, Be Amicis, 1895. Ibid., pp. 47 and 63.

Characters.—Shell elongate, subcylindrical, straight, or nearly so. Anterior

portion acuminate ; posterior obtuse, and rounded. Early (alternating) chambers

varying greatly in their proportion to the whole shell. Later (uniserial) chambers

two to six in number, more or less inflated.

As explained in the " Monograph of the Genus Polymorphina,'^ 1870, p. 249,

there is no essential difference between d'Orbigny's Blmorphina tuherosa and his

symmetrical D. nodosaria. So also D. deformis (Costa) appears to differ only in

degree, by irregularity of growth, from D. tuherosa; and our fig. 21 of PI. VII

is within the varietal limits of the same species, though more even and fusiform in

shape.

Taking the subcylindrical Polymo7yhince of the Crag as a group, we see that

PI. I, figs. 55—58 represent a type ; PL I, fig. 61, is a tuberose subtype ; PI. VII,

fig. 21, is less tuberose and more fusiform; whilst PL VII, fig. 17, is compressed

and almost Marginuline in growth, with an eccentric beginning and uniserial

upgrowth; and PL I, fig. 66, is still more compact and like a Marginulina in

outline. The two latter forms are described under a separate trivial name.

A compressed form, very close to D. tuherosa, has been found in the Pliocene

beds at St. Erth, by Mr. Millett.

Occurrence.—Bimorphina tuherosa is of rare occurrence both in the recent and

fossil condition. Living specimens have been obtained from the Mediterranean at

30
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depths not exceeding 100 fathoms. Fossil specimens have come from the Oligocene

of Hermsdorf ; Miocene of Vienna and Italy ; and from the Pliocene of Garrucha,

in Spain.

In addition to the figured specimen (PI. I, fig. 61) from Sutton, we have found

"well-developed specimens from the same place in zone f.

2. DiMORPHiNA COMPACTA, Brady, ParJcer, and Jones, 1870. Plate I, fig. 66

(" D. tuberosa ") ; Plate VII, fig. 17.

Part I, 1866, Appendices No. I and No. II, Tables, No. 58 (" D. tuberosa ").

DiMOEPHiNA TTJBEEOSA, J., P., Mid B., 186G. Monogr. Eoram. Crag, Appendices,

No. 58, pi. i, fig. 66.

— COMPACTA, B., P., and J., 1870. Trans. Linn. Soc, vol. xxvii, p. 250,

pi. xlii, fig. 41.

Gharacters.—Shell elongate, subcylindrical, more or less arcuate, compactly

built; anterior extremity obtuse or truncate; posterior rounded. Margin even;

septa marked by faint lines.

Fig. 66, PI. I, the specimen described in the " Monograph of Polymorphina,"

1870, was separate from D. tuberosa on account of its marginuline form with

compressed oblique uniserial chambers. Fig. 17, PI. VII, also has a quasi-

marginuline style of growth ; and, although it is not so elongate and narrow as the

other, its general outline and comjjact structure show its close alliance.

D. compacta, but having a slit-like aperture, has been met with by Mr. F. W.
Millett at St. Erth. Moreover, a compressed Dimorphine Polymorphina has been

found by Mr. Millett in these Pliocene beds, and described and figured by him in the

' Trans. Roy. Geol. Soc.,' Cornwall, vol, xi, part 9, 1895, p. 658, pi. o, figs. 5, 6

fl, ft, as Polymorphina regulavis, var. parallela.

Occurrence.—Dimorphina compacta is not known in the recent condition.

Excepting the above notice of its occurrence at St. Erth, the only record of its

having been found is from the Coralline Crag of Sutton, whence both of our figured

specimens were obtained.
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Genus 3

—

TJvigerina, d'Orhigni/, 1826.

Brady, ' Challenger ' Report, pages G82, 702.

UviGERiNA, cV Orhigiiy, Sander Rang, Menke, Bronn, Czjseh, Reuss, Parker and

Jones, Williamso7i, Harris and Quehett, Carpenter, Seguenza, Karrer,

Brady, Stache, Sckwager, Oiimbel, Sars, Alcock, Farfitt, G. HI.

Dawson, Terquem, Terrigi, Sherborn, Chapman, Toutkowski, Goes,

EhrenJ)erg,Fornasini, Woodward and Thomas, Marsson, von Ilantken,

Costa, Macdonald, Cuvier, Mackie, Zittel, Vine, Hoernes, Basset,

Quenstedt, Egger, Mariani, Pictet, Suess, Millett, and others.

General Characters.—Shell free, elongate, fusiform, obscurely spiral. Segments

numerous ; convex, or angular on their free surfaces. Aperture simple, central, in

the tubular prolongation of the terminal chamber. See also Carpenter's ' Introd.

Study Foram.,' 1862, p. 169.

]. UviGEEiNA ANGULOSA, Williamson, 1858. Plate VII, fig. 26.

Utigerina PTGMiEA, Parker and Jones, 1857. Ann. Mag. N. H., ser. 2, vol. xix,

p. 297, pi. xi, figs. 41 and 43.

— ANGULOSA, Williamson, 1858. Eec. Foram. Gt. Brit., p. 67, pi. v,

fig. 140.

— TRIGONA, Seguenza, 1862. Atti Accad. Gioenia, ser. 2, vol. xviii,

pp. 110, 123, pi. ii, figs. 1, 1 a.

— PIGM^A, var. ANGULOSA, P. and J., 1865. Phil. Trans., vol. cli,

p. 864, pi. xiii, fig. 58 ;
pi. xvii,

figs. 66 a, 66 h.

— CRisTATA, Marsson, 1878. Mitth. Nat. Ver. Neu-Vorpommern und

Kiigen, Jahrg. x, p. 150, pi. iii, figs.

20 a—d.

— ANGULOSA, Seguenza, 1880. Atti Accad. Line, ser. 3, vol. vi, pp. 226

and 307.

— — Biltschli, 1880. Bronn's Klassen, &c., p. 200, pi. vii,

fig. 31.

— — Brady, 1884. Eeport ' Challenger,' p. 576, pi. Ixxiv, figs.

• 15—18.

— — Egger, 1893. Abhandl. k. Bayer. Akad. "VViss., vol. xviii,

Abth. ii, p. 314, pi. ix, figs. 40, 46, 47.
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UviGERiNA ANGULOSA, Go'es, 189i. K. Sveiisli. Vet.-Ak. Handl., vol. xxv, No. 9,

p. 51, pi. ix, figs. 502—509.
— — JDe Aonicis, 1895. Nat. Sicil., vol. xiv, pp. 48 and 63.

Characters.—Shell subovate in outline, with, sharp ends ; triangular in cross-

section. Chambers obscurely spiral and alternately angular, so that the shell has

a nearly continuous ridge on each of its three faces. Surface of shell sometimes

bearing irregular, longitudinal costulse or wrinkles-

Of the drawings given by Dr. Brady, his fig. 18 most nearly corresponds with

our fig. 26.

Occurrence,.— Uvigerlna angulosa has been found in almost all seas at depths

ranging from 2 to 1630 fathoms (' Challenger ') and 2328 fathoms (' Gazelle ').

Fossils specimens have been recorded from the Miocene of Malaga and Italy
;

the Pliocene of Italy, St. Erth, and Antwerp (Casterlian). In the Coralline Crag

we have specimens from nearly every zone examined.

2. UviGERiNA Canariensis, (VOrl)., 1839; var. faeinosa, von HantJcen, 1875.

Plate VII, fig. 27.

Part I, 1866, Appendix II, Tables, No. 78.

Testae pineiformes minusculse, Soldani, 1798. Testaceographia, &c., vol. ii, p. 18,

pi. iv, figs. G, H (e, f correspond

to JJ. Canariensis).

UviGERiNA NODOSA, var. /3, d'Orh., 1826. Ann. Sci. Nat., vol. vii, p. 269, No. 2.

— Canakiensis, d'Orb., 1839. Foram. Canaries, p. 138, pi. i, figs. 25—27.

— iBBEGUiiAEis, Bradi/, 1865. Nat. Hist. Trans. Northumberland and

Durham, vol. i, p. 100, pi. xii, fig. 5.

— __ _ 1870. Ann. Mag. Nat. Hist., 4 ser., vol. vi,

pp. 297, 306.

— FAEINOSA, HantJcen (1875), 1881. Mittheil. Jahrb. k. Fng. geol.

Anstalt, vol. iv, p. 62, pi. vii, fig. 6.

— CANARIENSIS, Brady, 1884. Eep. ' Challenger,' p. 573, pi. Ixxiv, figs.

1—3.

Characters.— Shell ovato-acuminate. Chambers irregular, subconvex. Surface

smooth.

There are intermediate forms between U. farinosa and U. Canariensis ; but the

former is suflBciently distinct to be retained as a variety. It may be said to have
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much the same relationship to JJ. Ganaviensis as TJ. tenuistriata has to U.

pijgmsea.

Occurrence.—The typical TJvigerina Canariensis has a wide geographical and

bathymetrical range. The ' Challenger ' records as to depth vary from shore-

sands to 1900 fathoms ; and the specimens were obtained from several widely

separated stations in the North and South Atlantic, and in the South Pacific.

Egger, in his Memoir on the Foraminifera obtained by the ' Gazelle,' records

specimens from ofi" the coasts of Mauritius, "Western Australia, and New Guinea.

We have specimens in our own collections from soundings obtained by

H.M.S. ' Penguin ' from two stations in the Indian Ocean, one of them due south

of Ceylon, at depths of 1040 and 1277 fathoms respectively.

In the fossil condition specimens have been obtained from the Chalk of Taplow ;

the Miocene of Vienna and Muddy Creek (Victoria), and the Pliocene of Kar

Nicobar. In the Coralline Crag we have specimens from Tattingstone, zone d

;

Sutton, zone e; and Gedgrave, zone f. In the First Part of this Monograph,

U. Canariensis (" IT. irregularis ") was recorded from the Eed Crag (Appendix I,

Table, No. 59 ; App. II, Table, No. 73) ; but the specimen has been lost. Var,

farinosa (Hantken) is from the Tertiary of Hungary.

Family 4.—GLOBIGERINID^.

General Gharacters.—Test free, calcareous, perforate ; chambers few, inflated,

arranged spirally ; aperture simple or multiple, conspicuous. No supplementary

skeleton nor canal-system. Some of the larger forms pelagic in habit.

Genus 1

—

Globigerina, d'OrUgny, 1826.

Echinus, Walker and Jacob.

Polyniorpbum, Spbterula, &c., Soldani.

GioBiGERiNA, d^Orliigny, Sander Rang, Menhe, Bronn, Beuss, Brown, Ehrenherg,

Bornemann, Parker and Jones, Egger, Williamson, Morris and

Queketf, Carpenter, Seguenza, Karrer, Wallich, Brady, Costa,

Gilmbel, Alcock, Parfitt, G. Dawson, Homer, Bailey, Pourtales,

S. Owen, Scliwager, Hogg, Terquem, Wright, Stache, vonUantken,

Terrigi, Cuvier, Pictet, Mackie, Suess, Kiibler and Zwingli,

Chapman, Thomson, Toula, Vanden Broeck, Hertwig, Hopkins,

JSficholson, Blltschli, Goes, Andreae, Basset, Woodward and

Thomas, Quenstedt, Sherborn, Malagoli, A. Agassiz, Sfeinmann,
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Ilariani, von Hagenow, Ilantell, Beudant, HitcJicocJc, CooJce,

ToutJcoiusJcy, Fritel, Prestwich, Fric, Brandt, Soernes, Oosse,

Balhwill, Millett, Berthelin, Ifiller, Fornasini, DunikowsM,

Chimmo, Sorhy, Huxley. 3Iacdonald, Sclilicht, Ansted, Neumayr,

Moseley, Schacko, De Amicis, Dervieux, Deshayes, Silvestri,

Ciofalo, Cafici, Neviani, Sacco, Corti, Schrodt, Guppy, and others.

Allotiieca (?), Abisterospiua, Hemisterea (?), Hemisticta Phanehostomum,

Planulina, Porospiea, Pttgostomum, Ptlodexia, Ehrenlerg.

Rhtnchospiea (?), Ehrenhery, Reuss (MS.), Karrer.

RosAHNA, d'Orhigny, Ehrenherg, Reuss, Jones.

EoTALiA, Ehrenberg, Kilhler, and Zwingli.

EoTALiNA, Seguenza.

General Characters.—Shell free, coarsely perforate, planospiral, trochoid,

rotaliform, or agglomerate; chambers few, inflated, arranged more or less on a

spiral plan. Aperture large at the umbilical face of the chambers.

Probably no single type of recent Foraminifera has attracted as large an

amount of attention as Glohigei-ina, partly from its exceedingly wide distribution

and its extraordinary abundance, but more from the interesting questions of

life-history, and even of physical geography, which are associated with its

occurrence.

The type appears to admit of some amount of variation in external characters,

though these exist within narrower limits than is often the case ; the differentia-

tion from the central form being chiefly in respect to the greater or less regularity

in mode of growth, the number and sphericity of the segments, and the varying

condition of the surface and texture of the shell.

Whilst conscious that the whole of the modifications arising in these ways may

be connected in unbroken series with the central form, and consequently that

there is no ground for specific subdivision in any right sense, we are bound to

admit the convenience of recognising the names applied by various authors to the

more prominent and best-marked forms, and to accord to them a certain sub-

specific or varietal value.

1. Globigeeina bejlloides, (VOrhigny, 1826. Plate 11, figs. 1, 2.

Part I, 1866, Appendix I, Table, No. 61 ; II, Table, No. 59.

Polymorpha, Tulerosa et Glohulifera, Soldani, 179] . Testaceograpbiae, &c., vol. i,

pt. 2, p. 117, pi. cxxiii, figs, h, i, l, n, o,

P
;

pi. cxxiv, all the figs, except Z; pi,

cxxv ; aud half of the figs, in pi. xxxi.
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SpJiaeruIie, Testae tuherosse ac glohuliferse, Soldani, 1798. Ibid., vol. ii, p. 20, pi. vi,

figs, dd, ee.

Globigeeina BULLOIDES, d'Orhigny, 1826. Ann. Sci. Nat., vol. vii, p. 277, No. 1

;

Modeles, No. 17 (young) and No. 76.

— — (Giroidina in the text), Cuvier, 1829-43. Guerin-

Meneville, Iconographie, Mollusques, p. 9, pi. ii,

fig. 12.

— — Cuvier, 1831-37. Henderson's Anim. Kingd., ed. 3,

p. 18, pi. iii, fig. 12.

— — Beslayes, 1830. Vers. Eucycl. Meth., vol. ii, p. 170.

— — Roemer, 1838. N. Jahrb., &c., p. 390, pi. iii, fig. 42 «.

— — d'Orhigny, 1839. Foram. Amer. Merid., p. 37.

— — d'Orbigny, 1839. I'oram. Canaries, p. 132, pi. ii, figs.

1—3, 28.

— HiESTiTA, d'Orligny, 1839. Ibid., p. 133, pi. ii, figs. 4—6.

— siPHO]sriEEEA, d'Orligng, 1840. Foram. Cuba (Spanish edit.), p. 95,

pi. iv, figs. 15—18.

— BULLOIDES, d'Orligng, 1846. For. Foss. Vien., p. 163, pi. ix, figs.

4—6.

— — Pictet, 1846. Traite Pale'ont., iv, p. 232, pi. xii, fig. 16
;

edit. 2, 1857, p. 509, pi. cix, fig. 29.

— CONCINNA, Eeuss, 1849. Denkschr. k. Akad. Wiss. "Wien, vol. i,

p. 373, pi. xlvii, fig. 8.

— DiPLOSTOMA, Reuss, 1849. Ibid., p. 373, pi. xlvii, figs. 9, 10; pi.

xlviii, fig. 1.

— BULLOIDES, Bronn, 1835—56. Leth. Geogn., ed. 3, iii, p. 228,

pi. xxxv^, figs. 19 a—c.

— DEPEESSA, Ehrenierg, 1854. Mikrogeologie, pi. xix, fig. 92.

— roA'EOLATA (pars), Wirenberg, 1854. Ibid., pl.xxii, fig. 74.

— CEET.S;, Ehrenlerg, 1854. Ibid., pi. xxvi, fig. 44
;

pi. xxx, fig. 38.

— Stellata, Ehrenherg, 1854. Ibid., pi. xxvi, fig. 45. •

— TEENATA, Eh-enlerg, 1854. Ibid., pi. xxxv E, figs. 5, 6.

Planulina poroteteas, Ehrenherg, 1854. Ibid., pi. xs, ii, fig. 16.

— peetusa, Ehrenherg, 1854. Ibid., pi. xxii, fig. 75.

— STIGMA, Ehrenherg, 1854. Ibid., pi. xxv, fig. 29.

EoTALiA EUDis, Ehrenherg, 1854. Ibid., pi. xxiv, figs. 35, 36.

— LEPTOSPiEA, Ehrenherg, 1854, Ibid., fig. 39.

— senaeia (pars.), Ehrenherg, 1854. Ibid., fig. 40.

Pttgostomum Oephei, Ehrenherg, 1854. Ibid., pi. xxxv B, figs. 1, 2.

Phaneeostomum Atlanticum, Ehrenherg, 1854. Ibid., figs. 3, 4.

Globigeeina BULLOIDES, Costa, 1856. Atti Accad. Pontan., vol. vii, part 2,

p. 242, pi. xxi, figs. 1, 2.

— — Egger, 1857. N. Jahrb., &c., p. 282, pi. xi, figs.

14—16.

— — Parker and Jones, 1857. Ann. Mag. Nat. Hist.,

ser. 2, vol. xix, p, 291, pi. xi, figs.

11, 12.
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Globigeeina bulloides, Williamson,^ 1858. Ecc. Brit. Tor., p. 56, pi. v, figs.

116—118.

— —

•

Bronn, 1859. Klassen, p. 70, pi. vi, figs. 9 a—c.

— — Mackie, 1859. Eecreat. Sci., vol. i, p. 147, fig. 9.

— — Suess, 1862. Boden Stadt Wien, p. 45, fig. 1*.

— — Silvestri, 1862. Atti X Cougresso, &c., p. 82.

— — Seffuenza, 1862. Atti Ace. Grioenia Sci. nat., ser. 2,

vol. xviii, p. 103.

— — SfacJie, 1864. Novara-Exped. G-eol., part 1, p. 286,

pi. xxiv, figs. 35 a—e.

— — Reuss, 1865. Model, No. 69 (No. 91, Catal., 1861).

— — P., J., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol. xvi, p. 21, pi. ii, fig. 56; p. 31,

pi. ii, fig. 55.

— — J., F., and B., 1866. Monogr. Eoram. Crag, App. I

and II, No. 61 and No. 59, pi. ii,

figs. 1, 2.

— — Kilbler and Zwingli, 1866. Neujahrsblatt Biirgerbibl.

Wiuterthur, pt. 2, p. 22, pi. iii, figs.

30, 31,

— TAiriNENSia, Kubler and Zwingli, 1866. Ibid., pp. 24, 28, pi. iii,

figs. 26, 29.

— BULLOIDES, P. B. I., Owen, 1868. Journ. Linn. Soc. Zool., vol. ix,

p. 148, pi. V, figs. 6—9, 11, 12.

— — Mackie, 1867, Science Gossip, p. 130, fig. 127.

— — Giimbel, 1868 (1870). Abb. k. Bayer, Akad. Wiss.,

vol. x, p. 661, pi. ii, figs. 106 a, b.

— ALPIGENA (?) Gilmhel, 1868. Ibid., p. 661, pi. ii, fig. 107.

— Eoc^NA, Giimbel, 1868. Ibid., p. 662, pi. ii, fig. 109.

— — Anon., 1870. Sci. Goss., p. 12, fig. 31.

— — P., J., and B., 1871. Ann. Mag. N. II., ser. 4, vol. viii,

p. 175, pi. xi, fig. 112.

Planulina Mauetana, Ehrenlerg, 1873. Abhandl. k. Akad. AViss., Berlin, p. 388,

pi. iii, fig. 1.

— GLOBIGERINA, Ehrenberg, 1873. Ibid., fig. 3.

— MEGALOPENTAS, Ehrenberg, 1873. Ibid., pi. iv, fig. 7.

Ptlodexia plattteteas, Ehrenberg, 1873. Ibid., pi. iii, fig. 14.

Aristehospiea omphalotetras, Ehrenberg, 1873. Ibid., fig. 15.

Globigeeina bulloides, Thomson, 1873. Depths Sea, p. 22, fig. 2.

— — Brady and Robertson, 1875. Eep. Brit. Assoc, p. 191.

— DETEITA, Terquem, 1875. Dunkerque, p. 31, pi. iv, figs. 4 a

—

c.

— BULLOIDES, Terc^uem, 1875. Ibid., figs. 5 and a, b.

— — Toula, 1875. Mittb. Geogr. Ges. Wien, vol. xviii, p. 165,

pi. o, fig. 13.

^ The description includes "arenaceous" texture, perhaps referring to Haplophragmium globi-

geriniforme.
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Globigeeina BULLOIDES, Thomson, 1875. Proc.Eoy. Soc.,vo]. xxiii,p. 34, fig. 1.

— — Hantken, \S15 {ISSl). Mitth. Jahrb. k. TJngar. Geol.

Anstalt, vol. iv, p. 69, pi. viii, fig. 2.

— — Brady, 1875. Ann. Mag. N. H., ser. 4, vol. vi, p. 306.

— — Morris, 1876. Lecture Geol. Croydon, p. 8, figs. 2^ Z^.

— — Wallick,^ 1876. Deep-sea Researches, Biol. Globig.,

pp. 1—78, fig^. 1-9, 11, 12, 17, 18.

— — Anon, 1876. Amer. Journ. Microsc, vol. i, p. 125, fig. 1.

— — Hertwig, 1877. Jenaische Zeitsch. Naturw., vol. xi,

p, 343, pi. XX, fig. 8.

— — Thomson, 1877. Voyage ' Challenger,' vol. i, p. 211,

fig. 46.

— — Hopkins, 1878-9. Report Chief Engineers, series 2,

App. W. (Congress, &c.), p. 885, pi. ii, fig. 70.

— — Ciofalo, 1878. Atti Ace. Gioenia Sci. Nat., ser. 3,

vol. xii, p. 7.

— — Brady, 1879. Quart. Journ. Micr. Soc, n. s., vol. xix,

p. 71.

— — Nicholson, 1879. Manual Palaeont., vol. i, p. 99, fig.

13/; p. 115, fig. 18*.

— — Biifschli, 1880. Bronn's Klassen, p. 201, pi. viii,

figs. 9 and 28.

— — Terrigi, 1880. Atti Accad. Pont. Nuovi Lincei, vol.

xxxiii, p. 186, pi. i, fig. 17 (= .^ cretacea).

— — Carpenter, 1881. The Microscope, ed. 6, p. 569, figs.

325—327.

— — Terquem, 1882. Mem. Soc. Geol. Fr., ser. 3, vol. ii,

p. 85, pi. ix (xvii), figs. 2 a, b.

— — Goes, 1882. K. Svensk. Vet.-Akad. Handl., vol. xix,

No. 4, p. 90, pi. vi, figs. 196—207

(restricted in 1894 to fig. 203).

— — Cafici, 1883. R. Accad. Lincei, ser. 3, vol. xiv, p. 85.

— — Jones, 1883. Microgr. Diet., p. 358, pi. xxiv, figs. 2, 3.

— — Schwager, 1883. Palaeontogr., vol. xxx, p. 118, pi.

xxvii (iv), figs. 5 a

—

c.

— — Terquem, 1883. 5me Mem. Foram. Oolith., p. 365,

pi. xli, figs. 10 a, h.

— — Fornasini, 1883. Boll. Soc. Geol. Ital.,vol. ii, p. 180;

vol. iv, 1885, p. 114 ; vol. v, 1886,

pp. 210, 211, 231, 236.

— — Andreae, 1884. Abh. Geol. Sp.-Kart. Elsass-Loth.,

vol. ii, pt. 3, p. 218, pi. ix, fig. 1, 2.

— — Brady, 1884. Report ' Challenger,' p. 593, pi. Ixxvii

;

and pi. Ixxix, figs. 3—7.

— — Basset, 1885. Ann. Char.-Inf., p. 162, figs. 17 and 76.

1 See also his ' North-Atlantic Sea-bed,' 1862, pl. vi.

37
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Globigerina bulloides, Woodward and Thomas, 1885. Thirteenth Ann. Eep.

Geol. N. H. Survey Minnesota,

p. 172, pi. iii, fig. 13 [also 17 and 18].

— — Oilmbel, 1885. Geol. Bayern, vol. i, pt. 2, p. 421,

tigs. 26(j20.

— - - Quenstedf, 1885, edit. 3, pt. 5, p. 1057, pi. Ixxxvi, fig. 49.

— — Sherborn and Chapman, 1886. Journ. R. Mier. Soc,

ser. 2, vol. vi, p. 756, pi. xvi, figs. 8 a, h.

— Hogg, 1886. Microscope, edit. 11, pi. iii, figs. 79, 81.

— — ? Terquem, 1886. Mem. Soc. Geol. Fr., ser. 3, vol. iv.

No. 2, p. 56, pi. vi (xii), fig. 24.

— OOLiTHiCA [?], Terquem, 1886. Ibid., p. 57, pi. vi (xii), figs. 25 a,b.

— BX7LL0IDES, MalagoU, 1887. Boll. Soc. Geol. Ital., vol. vi, p. 521,

pi. xiii, fig. 7.

— — Anon. [Chapman], 1888. Sci. News, p. 413, fig. 16.

— — Agassiz, 1888. Cruises ' Blake,' vol. ii, p. 167, fig. 511.

— — Steinmann, 1888. Elem. Paleont., vol. i, p. 28, fig. 10.

— — Brady, Parker, and Jones, 1888. Trans. Zool. Soc,

vol. xii, pt. 7, p. 225, pi. xlv, fig. 15.

— — Mariani, 1889. Boll. Soc. Geol. Ital., vol. vii, p. 288,

pi. X, figs. 14, 15.

— — Hdusler, 1890. Abb. Schvreiz. Pal. Ges., vol. xvii,

p. 118, pi. XV, fig. 46.

— — B., S., and B., 1890. Journ. E. Micr. Soc, p. 561

pi. xi, fig. 17.

— — Terrigi, 1891. Mem. E. Com. Geol. Ital., vol. iv,

p. 101, pi. iii, figs. 26, 27 ;
pi. iv, fig. 1.

— — — 1891. Ibid., vol. iv, pt. l,p. 101, pi. iv.fig. 26.

— — Corti, 1892. Eendic E. Istit. Lombardo, ser. 2, vol. xxv,

p. 13, pi. iv, fig. 10.

— — Egger, 1893. Abhandl. k. Bayer. Ak. Wiss., vol. xviii,

Abth. ii, p 362, pi. xiii, figs. 1—4.

— -De Amicis, 1893. Boll. Soc. Geol. Ital., vol. xii, p. 435.

— — Goes, 1894. K. Svensk. Vet.-Ak. Handl., vol. xxv. No.

9, p. 83, pi. xiv, figs. 754—762.

— — Egger, 1895. Jahresb. xvi, Nat. Ver. Passau, p. 36,

pi. iv, figs, l^a— d.

— — De Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 51 and 63.

Characters.—Shell spiral, consisting of about two convolutions, composed of

highly globular segments, which increase very rapidly in size ; the outermost

convolution usually containing four segments, visible on the inferior surface, the

remainder visible only on the superior surface. Orifice very large on the lower

umbilical margin of the much inflated ultimate segment. Frequently the

individual chambers open directly into the deep central umbilicus of the inferior

surface. Our figs. 1 and 2, in PI. II, represent a small typical Gl. hvUoides.



GLOBIGERINA LINN^EANA. 285

Occurrence.—Globigerina hulloides is a cosmopolitan species, found at all

depths. Its earliest recorded appearance is in the Devonian (Terquem, ' Bull.

Soc. Geol. France,' ser. 3, vol. viii, 1880, p. 418, pi. xi, figs. 10 a— c) ; it occurs in

the Jurassic (Terquem and Hausler) ; it is abundant in the Chalk-marl and Chalk ;

and it has been found in nearly all subsequent marine deposits.

It forms an important constituent of the existing sea-bed wherever the depth

of water exceeds 100 fathoms. At smaller depths it is comparatively rare ; but

it abounds on some coasts, and chance specimens have been found in brackish

shallows, and even in the rivers of the Fen districts of Lincolnshire at a distance

from the open sea.

Globigerina hulloides is one of the pelagic species collected by towing nets in

the open ocean, in company with two or three species of PulvinuUna.

It seems that the Crag sea was not very favorable to the existence of this

species ; small specimens, however, are found throughout the Coralline Crag,

and in the Upper Crag of Southwold.

2. Globigerina Linnjiana (d'Orbigny), 1839. Plate VII, figs. 23 a., b, c.

RosALiNA LiNN^ANA, d'Orb., 1839. Foram. Cuba, p. 101, pi. v, figs. 10— 12.

CANALicuLATA, Reuss, 1854. Denksch. k. Ak. Wiss. Wien, vol. vii,

p. 70, pi. xxvi, figs, i-a, b.

GrLOBiGEKiNA LTNN.a)ANA, Brady, 1884. Report ' Challenger,' p. 598, pi. ixixii,

figs. 12 a, h ; pi. cxiv, figs. 21 a—c.

— — Burrows, Sherhorn, and Bailey, \%QQ. Journ. R. Microsc.

Soc, p. 561, pi. xi, fig. 19.

RoTALlA ASPERA, Beissel (after Ehrenherg^), 1891. Abbandl. K. Preus. Landes.,

n. s., pt. 3, p. 73, pi. xiv, figs. 1, 2.

Characters.— Rotaliform, compressed, slightly convex above, somewhat

concave with a sunken umbilicus below ; edge square and bicarinate, hence

canaliculate ; chambers numerous, strongly limbate ; apertures opening in the

umbilicus ; surface rough.

Occurrence.—The only record of this species in the recent condition appears to

be that of the original from the shore-sands of the Island of Cuba. It is a

common Cretaceous fossil, but it does not appear to have been met with in later

deposits until we found specimens in the Coralline Crag of Sudbourne and Broom
Hill (both zone d).

1 Beissel refers also to the ' Mikrogeologie,' pi. xxvii, figs. 57, 58, which occur among young

and adult forms of 01. cretacea (figs. 53—59, and perhaps 60—64) (see ' Ann. Mag. Nat. Hist.,'

ser. 4, vol. ix, p. 294). These falsely appear to be marginate, owing to the translucent edges of the

chambers (seen by transmitted light), as is the case with many figures in this and other plates.
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Oenus 2.

—

Pullenia, Parker and Jo7ies, 1862.

PuLLENiA, Parker and Jones, Schwager, Bufachli, Andreae, Steinmann, Seguenta,

von Reuss, von Hantken, Brady, Carpenter, Terrigi, Balkwill, Wright,

Hamilton, Goes, Sherborn, Chapman, Egger, von Zittel, and others.

NoNlONiNA, d^Orhigny, Czjzek, von Beuss.

General Characters.—Regularly or obliquely nautiloid and involute ; chambers

slightly ventricose
;
perforations fine ; aperture a long curved slit at the union of

the last chamber with the previous convolution.

1. Pullenia sph^roides (d'Orbigny), 1826. Plate II, figs. 31, 32.

Part I, 1866 ; Appendix I, Table, No. 62 ; Appendix II, Table, No. 60.

Orthocerata unilocularia vel multilocularia, &c., Soldani, 1780. Saggio Orittogr.,

p. 108, pi. vi, fig. 8.

NoNioNiNA SPH^EOIDES, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 293, No. 1
;

Modele, No. 43.

— BULLOIDES, d'Orb., 1826. Ibid., No. 2.

— — — 1846. For. Foss. Vien., p. 107, pi. v, figs. 9, 10.

— QUATEENAHIA, Rcuss, 1850. Raiding. Nat. Abhandl., vol. iv, p. 34,

pi. ii, fig. 13.

Pttllenia spH.a:HOiDES, Carpenter, 1862. Introd. Foram., p. 184, pi. xii, fig. 12

(" bulloides " in explan. plate).

— — P. and J., 1865. Phil. Trans., vol. civ, p. 368, pi. xiv,

figs. 43 a, b.

— — P., J., and B., 1866. Monogr. Foram. Crag, Appendices

I and II, Nos. 60, 62, pi. ii, figs. 31, 32.

— — Beuss, 1866. Denksch. k. Ak. Wiss. Wien, vol. xxv,

p. 150.

NoNiONiNA, Nos. 339, 340, Schlicht, 1870. Foram. Pietzpuhl, p. 58, pi. xx,

figs. 1—4 (= Pullenia bulloides, Beuss, 1870.

Sitz. k. Ak. Wiss. Wien, vol. xlii, p. 484).

Pullenia bulloides, Rantken, 1875 (1881). Mitth. .Tahvb. k. Ungar. Geol.

Anstalt., p. 59, pi. x, fig. 9.

— — Zittel, 1876. Handb. Pal., i, p. 88, fig. 25^.

— — Schwager, 1877. Boll. R. Cora. G-eol. Ital., vol. viii, p. 25,

pi. o, fig. 14.

— — Biitschli, 1880. Bronn's Klassen, &c., p. 211, pi. ix, fig. 14.

— SPH^ROiDES, Terrigi, 1880. Atti Ace. Pont. Lineei, vol. xxiii, p. 189,

pi. i, fig. 21.

— — A. Hamilton, 1881. Transact. New-Zealand Instit.,

p. 39.3, pi. xvi, fig. 15.
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PxJLLENiA SPH^EOIDES, Ooes, 1882. K. Sv. Ak. Handi., vol. xix, No. 4, p. 104,

pi. viii, figs. 248—250.

— — Brady, 1884. Eeport ' Challenger,' p. 615, pi. Ixxxiv,

figs. 12, 13
; p. 616, cut, fig. 18.

— BULLOIDES, Andreae, 1884. Abh. Greol. Sp.-Kart. Elsass-Loth., vol. ii,

pt. 3, p. 206, pi. ix, fig. 23.

— — Balkwill and Wright, 1885. Trans. E. Irish Acad. (Sci.)

pp. 348 and 362, pi. xii, figs. 28 a, b.

— — Skerborn and Chapman, 1886. Journ. B. Micr. Soc, ser. 2,

vol. vi, p. 756, pi. xvi, figs. 10 a, b.

— — Sfeinmann, 1888. Elem. Paleont., vol. i, p. 32, fig. 16.

— SPH^ROIDES, B., p., and J., 1888. Trans. Zool. Soc, vol. xii, pt. 7,

p. 226, pi. xliii, figs. 21 and 24.

— — Terrigi, 1891. Mem. E. Com. Geol. Ital., vol. iv, p. 104,

pi. iv, fig. 5.

— — Egger, 1893. Abhandl. k. Bayer. Ak. Wiss., vol. xviii,

part 2, p. 372, pi. xix, figs. 30, 31.

— — Goes, 1894. K. Sv. Vet.-Ak. Handl., vol. xxv, No. 9,

p. 87, pi. xiv, figs. 771, 772.

— — Fornasini, 1894. Foram. Coll. Soldani, Sagg. Oritt..

p. 17.

— — Egger, 1895. Jaliresb. xvi, Nat. Ver. Passau, p. 39,

pi. iv, figs. 21 a, b.

Characters.—Shell small, subglobular, and like Nonionina. in shape ; chambers

convex, four or five in each of the three or four whorls, each of which completely

invests the previous whorl. The septal face arched, narrow, and bearing the long,

transverse, crescentic, slit-like aperture in the under part of the chamber.

Surface smooth, and suture slightly depressed. Figs. 31, 32, in PI. II, are fairly

typical.

Occurrence.—Pullenia sphseroides is a cosmopolitan species ; most commonly

met with at depths exceeding 300 fathoms. Specimens have been found as low

down as 2750 fathoms. The list of localities at which this Foraminifer has been

taken are thus given in the ' Challenger ' report :—Davis' Strait, Novaya Zemlya,

East Coast of Norway, Faroe Channel, British Seas, Mediterranean, Red Sea,

North and South Atlantic, Southern Ocean, and the South and North Pacific.

An examination of material collected by H.M.SS. ' Stork ' and ' Penguin

'

enables us to add to the above list five stations in the Indian Ocean (1040—2694

fathoms).

The geological range of the species extends to the Cretaceous period. It has

been found in the Chalk of Westphalia and Ireland, in the Eocene (London Clay),

in the Oligocene of Elsass and Germany, in the Miocene of Vienna, Malaga, the

Banat (Karrer), and Malta (Brady), and in the PHocene of Italy and Garrucha.
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In the Coralline Crag it has been found in nearly every zone examined. It has

also been met with in the Red Crag of Essex, as noted in the First Part of this

Monograph.

Family 5.—ROTALID^.

General Characters.—Test calcareous, perforate ; free or adherent. Typically

spiral, and coiled in such a manner that all the chambers are visible on the upper

surface, and only those of the last whorl on the inferior or apertural side ; some-

times one face being more convex, sometimes the other. Aberrant forms evolute,

outspread, acervuline, or irregular. Some of the more highly modified forms

have double chamber- walls, supplemental skeleton, and a canal-system.

Sub-family 1.

—

Spirillininje.

General Characters.—Test free, spiral, discoidal, non-septate. Aperture simple,

the open end of the tube.

Genus 1.

—

Spirillina, Ehrenberg, 1841.

Carpenter, ' Introd. Foram.,' 1862,^. 180.

Spieillina, Ehrenherg, Parlcerand Jones, Williamson, Carpenter, von Giimhel,

Brady, Kiihler and Zwingli, Terquem, Siddall, Berthelin, Mohius,

H'dusler, Egger, Schacko, and others.

Opebcultna, von Reuss.

CoRNUSPiEA, Schultze.

Ctclolina, Egger.

1*. Spirillina vivipaba, Ehrenberg, 1843, var. minima (SchacJco). Plate VI, fig. 22

(var. uniUnearis, nov., in the explanation of

that plate).

Synonyms of the Typeform :

? Spieillina vitipara, Ehrenberg, 1843. Abhaiidl. k. Akad. Wiss. Berlin, vol. for

1841, p. 443, pi. iii, Til, fig. 41.

— — [?] — 1847. Ibid., vol. for 1846, p. 446, pi. ii, i,

fig. 82.

Opebcxjlina punctata, Reuss, 1849. Denkschr. k. Akad. Wiss. Wien, vol. i,

p. 370, pi. xlvi, fig. 21.
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CoBNTTSPiBA PERFORATA, Schultze, 1854. Organ. Polytlial., p. 41, pi. ii, fig. 22.

Spibillina VIVIPARA, Parker and Jones, 1857. Ann. Mag. Nat. Hist., ser. 2,

vol. xix, p. 284, pi. xi, fig. 46.

Ctclolina impressa, Egger, 1857. Neues Jahrb. f. Min., &c., p. 304, pi. x,

figs. 7, 8.

Spibillina perforata, Williamson, 1858. Eec. For. G-t. Br., p. 92, pi. vii,

fig. 202.

— VIVIPARA, P. and J., 1860. Quart. Journ. Geol. Soc, vol. xvi, p. 303,

No. 86.

— — — 1865. Phil. Trans., vol. civ, p. 397, pi. xv,

fig. 28.

— PERFORATA, Alcock, 1865. Proc. Lit. Phil. Soc. Manchester, vol. iv,

p. 206.

— — Parfitt, 1869. Trans. Devon. Assoc, vol. iii, p. 74 (16

of Cat.).

— VIVIPARA, P. and J., 1872. Ann. Mag. N. H., ser. 4, vol. ix, p. 221.

— — Siddall, 1878. Proc. Chester Soc. N. Sci., No. 2, p. 55

— — Mobius, 1880. Foram. Mauritius, p. 88, pi. viii, figs. 1, 2

(a single row of pores near the outer

wall on the older whorls).

— — Bradi/, 1884. Eeport ' Challenger,' p. 630, pi. Ixxxv,

figs. 1—5.

— OBCONicA, Brady, 1884. Ibid., figs. 6, 7 (a medial row of pores).

— VIVIPARA, BaJkwill and Wright, 1885. Tr. E. I. Ac, vol. xxviii (Sci.),

p. 348, pi. xii, fig. 32.

— IMPRESSA, Giimbel, 1885. Geol. Bayern, vol. i, part 2, p. 421,

fig. 266 13.

— VIVIPARA, Bradj/, 1887. Journ. E. Micr. Soc, p. 917.

— — Hdmler, 1890. Abh. Schweiz. Pal. Ges., vol. xvii, p. 122,

pi. XV, fig. 49.

— MINIMA, Schacko, 1892. Arch. Freund. Nat. Mecklenburg, Jahr. xlv

(for 1891), p. 159, pi. o, figs. 4a, J.

— VIVIPARA, Egger, 1893. Abhandl. k. Bayer. Ak. Wiss., vol. xviii,

pt. 2, p. 394, pi. xviii, figs. 56—58.

Characters.—lu the type-form the shell is discoidal, thiu, sometimes concave

in the middle; rounded on the edge, the whorls being sub- cylindrical, rarely

embracing, but the later usually larger in diameter than the earliest ; bearing

numerous conspicuous foramina.

The variety here figured differs from the type-form in being marked by a

single row of impressions or perforations along the inner edge of the sub-

cylindrical tubular whorls. We had prepared to call it itnilinearis, but Dr. G.

Schacko, of Berlin, has figured and described a very simihir, if not identical form,

as above quoted. The large perforations along the suture-line, besides the fine

general perforation, are characteristic. The apparent granulation of the surface

in his specimen M. Schacko attributes to a partial decalcification of the shell.
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Occurrence.—Spirillina vivipara (with its varieties) has a world-wide distribu-

tion in comparatively shallow waters. The lowest depth from which specimens

were obtained by the ' Challenger ' was 620 fathoms.

Fossil specimens are comparatively rare. It has been obtained from the

Miocene of Vienna and Lower Bavaria, the Pliocene of St. Erth, and the

Pleistocene of Ireland. In the Coralline Crag we have specimens of the type-form

or varieties from nearly every zone examined. Fig. 22 represents a specimen

from Broom Hill. Dr. Schacko describes his Sp. minima as being abundant in

the Chalk of Rugen.

1**. Spihillina vivipara, Ehrenherg, 1841, var. complanata, nov. Plate III,

figs. 20—22.

Part I, 1866 (" Spirillina vivipara "), Appendices I and II, Tables, No. 75.

In figs. 20—22 we see all the characters of Spirillina vivipara excepting that

the edge is obliquely steep,—that is, the tube, instead of being circular in section,

has an obliquely oblong sectional area, and the shell is flat above and below, the

sutures being quite flush with the surface, and the whorls not at all overlapping

one another.

Hence we must regard this figured specimen as a variety (var. complanata).

The oblique periphery is seen also in Brady's 8p>. insecjualis, Rep. ' Challenger,'

p. 631, pi. Ixxxv, figs. 8—11.

Occurrence.—For that of the type-form see above. The figured specimen

(PI. Ill, figs. 20—22) was collected by Mr. S. V. Wood in the Sutton Crag.

Sab-family 2.

—

Rotalinj;.

Test free or, rarely, attached^ somewhat ammonitiform (rotaliform), and some-

times acervuline. Aperture usually or normally a crescentic slit on the inferior

face of the shell.

Genus 1.

—

Discokbina, Parker and Jones, 1862.

Carpenter, 1862, Introd. Foram., p. 203 ; Brady, 1884, Report ' Challenger,''

pp. 72, 627, 640.

EOTALITKS, Lamarck, Defrance, Blainville.

EoTALiA, Lamarck, cVOrbigny, von Miinster, Sdmer, Miehelotii, Parker and Jones,

Morris and Quekett.

DiscoKBis, DiscORBiTES, Lamarck, Defrance, Blainville, Berthelin.
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KoTULiTES, Defrance, Blainville.

EosALiNA, d'Orhigni/, ScJtultze, Parker and Jones, von JReuss, Terquem.

Anomalina, d'Orbir/ny, von Heiiss.

Tkochulina, d'Orligny.

Valtulina, d'Orbigny, von Seuss.

AsTEElGEEiNA, d'Orbignj/, von Eeuss, Egger, Costa, Morris and Quekett, Karrer,

Terquem.

EoTALiNA (pars), von lieuss, Williamson, Alcock, Parjitt, Terquem.

DiscoEBiNA, Parker and Jones, Carpenter, Bradt/, von Peuss, M. Sars, Karrer, von

Gilmbel, Ililler and Vanden Proeck, Schultze, Robertson, Winther,

von Uantken, Siddall, Shone, Marsson, Wright, Mijbius, Seguenza,

Terrigi, Schicager, Macdonald, Goes, Howchin, Toutkowsky , Dawson,

Walther, Uhlig, Olszewski, Balkwill, Wright, Morris, K. Miller,

Zittel, Sherborn, Chapman, Bzehak, Biitschli, Wallich, Nicholson,

Schlumberger, Quenstedt, de Folin, Millett, and others.

General Characters.—Test free or adherent, rotaliform
;

plano-convex or

troclioid, rarely complanate ; aperture an arched slit, often protected by an

umbilical flap,—the flaps sometimes forming a whorl of subsidiary chambers ; shell

coarsely porous.

1. DiscoRBiNA TUEBO {d' Ovbignij), 1826. Plate VII, figs. 29 a—e.

EoTALiA (Trocuulina) TURBO, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 274,

No. 39 ; Modele, No. 73.

— TURBO, J. and P., 1860. Quart. Journ. Geol. See, vol. xvi, p. 306.

— — — 1860. Ann. Mag. N. H., ser. 3, vol. v, p. 293.

DiscoRBiNA TURBO, Carpenter, Parker, and Jones, 1862. Introd. Foram.,

pp. 204. and 311.

— — vara., P. and J., 1865. Phil. Trans., vol. civ, p. 384.

— — P., J, and B., 1865. Ann. Mag. N. H., ser. 3, vol. xvi,

p. 30, pi. ii, fig. 68.

— SOLARIUM, Seguenza, 1880. Atti E. Accad. Lincei, ser. 3, Memorie,

vol. vi, p. 64, pi. vii, fig. 9.

— TURBO, Biitschli, 1880. Bronn's Klassen, &c., p. 260, pi. ix, fig. 10.

— — Terrigi, 1883. Atti Accad. Pont. N. Lincei, vol. xxxv,

p. 193, pi. iii. figs. 35, 36.

— — Brady, 1884. Eeport 'Challenger,' p. 642, pi. Ixxxvii,

figs. 8 a— c.

— — Gilmbel, 1885. Geol. Bayern., vol. i, part 2, p. 421,

fig. 266^1.

EoTALiA (TROcnuLiNA) TiRBo, Basset, 1885. Ann. Soc. Sc, Char.-Iuf. de 1884,

p. 162, fig. 73.

DiscoEBiNA TUEBO, Egger, 1893. Abhandl. k. Akad. Bayer. "Wiss., vol. xviii,

pt. 2, p. 389, pi. XV, figs. 42—44.

38
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Gharaders.—Shell troclioidal, upper face conical, lower face nearly flat ; many

chambers visible in the spire, five to nine shown below.

Occurrence.—This species, which is the type of the genus, is rather rare in the

recent condition. The ' Challenger' obtained specimens off Capede Verde Islands

(11 fathoms), off Ascension (420 fathoms), near Pernarabuco (350 fathoms), and

at Port Jackson (2 to 10 fathoms). Brady also records specimens from the coral

sands of Bermuda, and from Port Stephens, New South Wales. The ' Gazelle
'

obtained specimens from one station only, off Mauritius (223 fathoms).

The fossil records are from the Chalk of Maestricht ; the Neocomian (Bargate

Beds of Surrey) ; the Eocene (Calcaire Grossier) ; the Miocene of Calabria and of

Muddy Creek (Victoria) ; and the Pliocene of St. Erth.^ In the Coralline Crag

we have specimens from Tattingstone and Broom Hill, zone d, from Satton,

zones c and f, and from Gedgrave, zone f.

2. DisooRBiNA GLOBULARis {iVOrhigny), 1826. Plate VII, figs. 28 a— c.

KosALiNA GLOEULAHis, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 271, pi. xiii,

figs. 1—4.; Modele, No. 69.

— YAETANs, Schultze, 1854. Organ Polythal., p. 60, pi. iii, figs. 8— 13.

EoTALiNA SEMIPOEATA, Eggev, 1857. Neues Jahrb.,&c., p. 276, pi. viii, figs. 1—3.

— CONCAMEEATA (youDg), Williamson, 1858. Eec. For. Gt. Br., p. 53,

pi. iv, figs. 104, 105.

DiscOBBiNA TURBO, var. GLOBULAEis, Carpenter, Parker, and Jones, 1862. Introd.

Foram., pp. 204 and 311, pi. iii, fig. 1.

— — var. VESicuLAEis, subvar. globulabis, P. and J., 1865. Phil.

Trans., vol. civ, p. 386, pi. xiv, figs. 20-23.

— GLOBULAEIS, P., J., and B., 1865. Ann. Mag. Nat. Hist., ser. 3,

vol. xvi, p. 30, pi. ii, fig. 69.

— — Brady and Robertson, 1870. Ibid., ser. 4, vol. vi, p. 306.

— — Dawson, 1814:. Canad. Nat., ser. 2, vol. vii, p. 258, fig. c.

— — Brady and Robertson, 1875. Rep. Brit. Assoc, for

1874, p. 191.

— — Dawson, 1876. Proc. Amer. Assoc. Detroit, p. 103,

fig. 4 c.

_ _ Siddall, 1878. Proc. Chester Soc. N. Sci., No. 2, p. 55.

EosALiNA GLOBULAEIS, Terquem, 1878. Mem. Soc. Geol. Pr., ser. 3, vol. ii, p. 25,

pi. ii (vii), figs. 10 a—c.

DiscoHBiNA GLOBULAEIS, Terriyi, 1880. Atti Accad. Pontan. N. Lincei, vol. xxxiii,

p. 201, pi. iii, fig. 56.

— — Mobius, 1880. Meer. Mauritius, p. 96, pi. ix, fig. 18.

1 The St. Erth specimens of D. turbo are similar to D. solarium of Seguenza. The specimen from

the Crag here figured seems nearer to D. rosacea.—P. W. M.
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DiscoRBiNA GL0BTJLAEI9, i?ra(?y, 1884. Eeport 'Challenger,' pp. 627 and 6i3,

pi. Ixxxvi, figs. 8, 13.

EosALiSTA GLOBULAEis, Basset, 1885. Ann. Soc. Sci. Char.-Inf. de 1884, p. 169,

fig. 69.

DiscoEBiNA GLOBULAEIS, Brady, 1887. Journ. R. Micr. Soc, p. 918.

— — Walther, 1888. Mittb. Zool. Stat. Neapol, vol. viii,

p. 382, pi. XX, fig. 1.

— — B., P., and J., 1888. Trans. Zool. Soc, vol. xii, pt. 7,

p. 226, pi. xlvi, figs. 6 a—c.

— — Terrigi, 1889. Mem. E. Ace Lincei, ser. 4, vol. vi,

p. 115, pi. vi, fig. 20.

— — — 1891. Mem. E. Com. Geol. Ital., vol. iv,

p. 105, pi. iv, fig. 7.

— — Egger, 1893. Abh. k. Bayer. Ak. Wisa., vol. xviii, pt. 2,

pi. XV, figs. 7—9.

— — Goes, 1894. K. Svensk. Vet.-Ak. HandL, vol. xxv,

No. 9, p. 94, pi. XV, fig. 793.

Characters.—Helicoid shell, with low spire, showing several chambers, inflated,

especially the last, sutures depressed, rarely limbate, lower face of shell nearly

flat, showing about five chambers.

Occurrence.—Dlscorhina globularis has a wide geographical range, having been

found in nearly all seas from Davis Strait in the North to Magellan's Strait in

the South. It is more common in temperate and sub-tropical waters ; and has

not, according to the ' Challenger ' Report, been yet found at depths greater than

450 fathoms.

Fossil specimens have been found in the Eocene, London Clay, and Calcaire

Grossier, the Miocene of Bavaria, Southern Italy and Muddy Creek (Victoria), the

Pliocene of Italy and St. Erth, and in the Pleistocene of the British Isles, Italy,

and elsewhere (Brady). It is not a common fossil in the Coralline Crag. The

figured specimen is from Tattingstone, zone d.

3. DiscoKBiNA EosACBA {(V OrUguy) , 1826. Plate IV, figs. 17 a— c.

Part I, 1866, Appendices I and II, Tables, No. "7^.

Ammoniae Planorbes, Soldani, 1780. Sagg. Oritt., p. 104, pi. iii, fig. 24, m, M, N
;

and Test., vol. ii. Appendix, p. 140 (same

figs.).

EoTALTA EOSACEA, d'Orligtig, 1826. Ann. Sci. Nat., vol. vii, p. 273, No. 15 ;

Modele, No. 39.

AsTEEiGEEiNA PLANOEBis, d'Orbigny, 1846. For. Toss. Vien., p. 205, pi. xi,

figs. 1—3.
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AsTEiUGEKiNA ROSACEA, d' Orhifjni/, 1852. Prodrome Paleont., vol. iii, p. 158,

No. 2952.

EoTALiNA MAiiibLA, Williamson, 1858. Eec. Tor. Gt. Brit., p. 54, pi. iv, figs.

]09—111.

EoTALiA ROSACEA, Jones and Parker, 1860. Quart. Journ. Geol. Soc, vol. xvi,

p. 302, No. 129 (Table).

DiscoRBiNA ROSACEA, Brady, 1864. Trans. Linn. Soc, vol. xxiv, p. 473, No. 69.

AsTERiGERiNA PLANOHBis, Reuss, 1864. Sitzungsb. Ak. Wiss. Wien, vol. 1, p. 476.

DiscoBBiJS'A TURBO, var. ROSACEA, Parker and Jones, 1865. Phil. Trans., vol. civ,

p. 385, pi. xvi, figs. 28 a, b.

— ROSACEA, Parker, Jones, and Brady, 1865. Ann. Nat. Hist., ser. 3,

vol. xvi, p. 25, pi. ii, fig. 71.

— — Brady, 1865. Nat. Hist. Trans. Northumberland and Dur-

ham, vol. i, p. 104, No. 2.

E.OTALINA MAMiLLA, Alcock, 1865. Proc. Lit. Phil. Soc. Manch., vol. iv, p. 206.

DiscoRBiNA PLANORBis, Reuss, 1866. Denkschr. k. Akad. AViss. Wien, vol. xxv,

p. 161.

— ROSACEA, J., P., and B., 1866. Monogr. For. Crag, Appendices,

No. 76, pi. iv, figs. 17 a

—

c.

— — Sars, 1868. Vidensk-Selsk. Forhandl. for 1868, p. 249.

— — Brady, 1868. (In Crosslsey and Robertson) Trans. Geol.

Soc. Glasgow, vol. iii, p. 125, &c.

EoTALiNA MAMILLA, Parfitt, 1869. Traus. Devon. Assoc, vol. iii, p. 13 (?).

DiscORBiNA ROSACEA, Brady, 1870. Ann. Nat. Hist., 4th ser., vol. vi, p. 303.

— — Parker, Jones, and Brady, 1871. Ibid., vol. viii, p. 254.

— — Siddall, 1878. Proc Chester Soc. Nat. Sci., pt. 2, p. 55.

— Goes, 1882. K. Svensk. Vet.-Akad. Handl., vol. xix, No. 4,

p. 105, pi. viii, figs. 251—257.

— — Jones, 1883. Microgr. Diet., ed. 4, p. 267, pi. xxiv,

figs. 7 a, b.

— — Brady, 1884. Eeport * Challenger,' p. 644, pi. Ixxxvii,

figs. 1 and 4.

EoTALiA ROSACEA, Bassef, 1885. Ann. Soc. Char.-Inf., vol. xxi, p. 162, fig. 39.

DiscoRBiNA ROSACEA, Slierhom and Chapman, 1886. Journ. E. Micr. Soc, ser. 2,

vol. vi, p. 756, pi. xvi, figs. 11a, b.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, p. 145.

— — Brady, 1887. Journ. E. Micr. Soc, p. 918.

— — Egyer, 1893. Abh. k. Bayer. Ak. Wiss., vol. xviii, pt. 2,

p. 385, pi. XV, figs. 39—41.

— — Fornasini, 1894. Foram. Coll. Soldani, Sagg. Oritt., p. 13.

— — Goes, 1894. K. Sv. Vet.-Ak. Haudb., vol. xxv, No. 9,

p. 94, pi. XV, fig. 792.

— — Egyer, 1895. Jahresb. xvi, Nat. Ver. Passau, p. 35, pi. iv,

figs. 12 a— c.

Characters.—Shell trochoid, conical, composed of three to four convolutions

-each consisting of from four to seven segments. Segments convex on their
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anterior and peripheral borders, imparting thereby a lobulate outline to the

margin of the shell. Anterior border of each segment overlapping the posterior

portion of that immediately in front of it. Inferiorly the outlines of the segments

less distinct, usually marked by irregular sinuate lines extending from the peri-

phery to the umbilicus or near it. Aperture a long, narrow, arched fissure on

the inferior umbilical border of the ultimate segment.

Occurrence.—Discorhina rosacea is exceedingly common, and according to the

' Challenger ' Report, " within certain depths it is found in almost every sea,

from the shores of Shetland and the Faroe Islands on the north, to Magellan's

Strait on the south. Its home is on shallow bottoms, and it becomes rare at

greater depths than 250 fathoms ; but occasional specimens are met with as low

as 1000 fathoms." In contrast with this, Egger in his ' Grazelle ' memoir records

specimens from depths ranging from \\ to 2740 fathoms, and the larger number

of his records are from depths exceeding 1000 fathoms. The figures given by

Egger in his pi. xv, however, suggest a doubt m our minds as to the proper

identification of the species.

The geological distribution of D. rosacea extends to the Neocomian (Bargate

Beds). Specimens have also been recorded from the Eocene (London Clay and

Calcaire Grossier), the Miocene of Vienna, Muddy Creek (Victoria), and Italy,

the Pliocene of Italy and St. Erth, and the Pleistocene of the British Islands and

the Island of Ischia. In the Coralline Crag we have specimens from nearly every

zone examined ; and, as recorded in the First Part of this Monograph, the shell

has also been found in the Upper Crag of Southwold,

4. DiscoEBiNA OEBicTjLAKis {(V Orbignij), 1826. Plate VII, figs. 31 a—c.

DiscoiiBis ORBicuLAiiis, (VOrl., 1826. Ann. Sci. Nat., vol. vii, p. 274, No. 35.

EosAMNA ORBICULARIS, (T Orl)., 1847-50. Prodrome, part 2, p. 407, No. 1.328.

— — (?), Terquem, 1876. Plage Dunkerque, p. 75, pi. ix, figs. 4a, J.

AsTEEiGEEiNA Ehodiensis, Terquem, 1878. Mem. Soc. Geol. Prance, ser. 3,

vol. i, p. 31, pi. iii (viii),figs. 1—4.

DiscoRBis OEBicuLARiB, Bertlielin, 1878. Ann. Soc. Ac. Nantes, ser. 5, vol. viii,

p. 242, No. 63.

DiscoEBiNA EOSACEA, Terrigi, 1880. Atti Accad. Pontif. N. Lineei, vol. xxxiii,

p. 200, pi. iii, figs. 54, 55.

— jiTNUTissiMA, Seguenza, 1880. Atti E. Acead. Lineei, ser. 3, vol. vi,

p. 149, pi. xiv, figs. 1, 1 a, 1 h.

— ORBicULAEis, Braihj, 1884. Eeport ' Challenger,' p. 647, pi. Ixxxviii,

figs. 4—8.

— — Balkwill and Milhtt, 1884. Journ, Micr., vol. iii,

p. 23, pi. iv, fig.. 13.
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DiscoEBiNA OBBicuiAEis, BalkivUl and Wright, 1885. Trans. E. Irish Acad.,

vol. xxviii (Sci.), p. 349, pi. xiii, figs.

31—33.

— — Brady, 1887. Journ. E. Micr. Soc, p. 918.

— — Brady, ParJcer, aud Jones, 1888. Trans. Zool. Soc,

vol. xii, pt. 7, p. 227, pi. xlvi, fig. 1.

— — Terrigi, 1889. Mem. E. Accad. Lincei, ser. 4, vol. vi,

p. 115, pi. vii, figs. 2, 3.

— — Egger, 1893. Abhandl. k. Bayer. Akad. Wiss., vol.

xviii, pt. 2, p. 389, pi. xv, figs. 16

—

18, 76—78.

— — Goes, 1896. Bull. Mus. C. Z. Harvard Coll., vol. xxix,

p. 69.

Characters.—Test thin, depressed, slightly conical above, flat or nearly so

below. The upper face shows numerous, long, narrow, curved, and overlapping

chambers ; the last the longest. Sutures usually simple, sometimes slightly

limbate. On the lower face only three or four chambers visible, the last much
the largest. Umbilical flaps present.

Occurrence.—Discorhina orbicularis has a very wide geographical and bathy-

metrical range, but it has not hitherto been found in Arctic or Antarctic waters.

The Irish Sea appears to be the most northern limit known. The ' Challenger

'

Report states that it is plentiful in the shallow water among the Pacific Islands,

and also amongst the West Indies. Egger, in his ' Gazelle ' Memoir, records it

from the Cape Verde Islands and other points off the West Coast of Africa,

Mauritius, Western Australia, and the Atlantic Ocean. The greatest depths

recorded in the ' Challenger ' Report is 435 fathoms ; but the ' Gazelle ' obtained

specimens from a depth of 2590 fathoms in the South Atlantic Ocean.

As a fossil it has been recorded from the Neocomian (Bargate Beds of Surrey),

the Miocene of Italy and Muddy Creek (Victoria), and the Pliocene of Italy and

St. Brth. In the Coralline Crag we have found it in every zone examined.

5. DiscoRBiNA PAKisiENSis (d'Orhigny), 1826. Plate II, figs. 13—15.

Part I, 1866 ; Appendices I and II, Tables, No. 77.

EosALiNA PAEisiExsis, d'Orb., 1826. Ann. Sci. Nat., vol. vii, p. 271, No. 5
;

Modele, No. 38.

DiscoEBiNA PABISIENSI8, Parker, Jones, and Brady, 1865. Ann. Mag. Nat. Hist.,

ser. 3, vol. xvi, p. 25, pi. 2, fig. 70.

— — J., P., and B., 1866. Monogr. For. Crag, App. i aud ii,

Tables, No. 77, pi. ii, figs. 13—15.
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DiscoBBiNA PAEisiENSis, Morris, 1876. Lect. Geol. Croydon, p. 8, figs. 3 and 7.

— — Wright, 1877. Proc. Belfast Field Club for 1876-7,

Appendix, p. 105, pi. iv, figs, la—d
(not 2 a—c).

DiscOEBis PABisiENSis, Berthelin, 1878. Ann. Soc. Ac. Nantes, ser. 5, vol. viii,

p. 242, No. 65.

RosALiKA PABISIENSIS, Terquem, 1882. Mem. Soc. Geol. France, ser. 3, vol. ii,

p. 99, pi. X (xviii), figs. 15—17.

DiscOEBiNA PABISIENSIS, Brady, 1884. Eep. ' Challenger,' pp. 627 and 648, pi. xc,

figs. 5, 6, 9—12.

— — — 1887. Journ. E. Micr. Soc, p. 919.

— — Egger, 1893. Abhandl. k. Ak. Bayer. Wiss., vol. xviii,

part 2, p. 391, pi. xv, figs. 25—30.

— — Goes, 1894. K. Svensk. Vet.-Ak. Handl., vol. xxv,

No. 9, p. 93, pi. XV, fig. 791.

Characters.—Shell plano-convex, sometimes witli an obtusely pointed apex

;

consisting of two or three convolutions of long, oblique, arcuate chambers, seven

to nine in a convolution ; inferiorlj the segments of the last convolution extend

to the umbilicus. Upper surface smooth ; the last and the earlier chambers

variously exposed in different specimens ; the sutures simple ; the lower face of

the shell shows several curved and some intercalated chambers, and is ornamented

with radiating lines of minute tubercles. Peripheral margin thin, rarely lobulate.

Occurrence.—Discorhina parisiensis is generally of rare occurrence in the recent

condition, and appears to have a somewhat restricted range ; but it is not uncommon
in the shore-sand of Mount's Bay, Cornwall (Millett), The ' Challenger ' found

specimens only off Kerguelen at depths of 20 to 50 fathoms. The ' Gazelle ' found

specimens off Kerguelen, and also oflF Mauritius (70 to 220 fathoms) ; off South-

West Australia (2159 fathoms) ; and off West Australia at less depths. Specimens

have also been obtained in shallow water off the coasts of Ireland and France.

The earliest record of the species in a fossil condition is from the Neocomian

(Bargate Beds) of Surrey. It has also been found in the Eocene (Calcaire

Grossier), and in the Pliocene of St. Erth. We have specimens in our own

collections from the Casterlian and Scaldisian of the Kattendyk Docks, Antwerp.

In the Coralline Crag we have found it in every zone examined, and it has also

been obtained (small and rare), as stated in the First Part of this Monograph, from

the Red Crag.

6. Djscorbina liiNGULATA, sp. nov. Burrows and Holland. Plate VII, figs. 33 a—c.

DiscoEBiNA BicoNCAVA, Brady, 1884. Report ' Challenger,' p. 653, pi. xci, fig. 3

(not fig. 2).
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Characters.—Test compressed, flat or concavo-convex; periphery somewhat

square ; sutures more or less limbate on the aboral (" superior ") face, and having

interlocking angles on the oral face. The aboral surface of several of the chambers

ornamented with a slightly raised boss.

We think Brady mistaken in admitting fig. 3 on pi. xci of t])e ' Challenger '

Report as I), hiconcava, P. and J. It has limbate sutures upon one side only, is

not biconcave, and has not a square limbate periphery. The aboral face (fig. 3 a)

is strikingly like our fig. 33 a, PI. VII, and also like our specimens from the

Miocene of Muddy Creek (Victoria).

Occurrence.—The figured specimen is from the Coralline Crag of Sutton,

zone f; and, as mentioned above, we have specimens from the Miocene of

Australia exactly corresponding with the specimen from the Crag.

Genus 2.

—

Planorbulina, d'Orhigny, 1826.

Carpenter, Parker, and Jones, Introd. Foram., 1862, j;. 206; Brady, Report

' Challenger,' 1884, pp. 627, 655, 656.

Planoeetjlika, emended by Carpenter, Parker, and Jones, comprised Planorlulina,

Truncatulina, Anomalina, Sij)lioni.na, and Planulina of authors.

Planoebtjlina, iV Orhigny, Broun, von Munster, Pomer, von Hagenow, von Peuss,

Costa, Williamson, Parker and Jones, Carpenter, Karrer, Brady,

II. Sars, Fischer, Schuhe, Terquem, von Zittel, Scliivager,

Biitschli, Terrigi, Quenstedt, Basset, Carter, Fornasini, Millett,

Egger, Goes, Balkwill and Wright, and others.

General Characters.—Test usually adherent ; flattened ; chambers numerous,

at first spiral, then cyclical, sometimes irregular and acervuline ; apertures opening

on the periphery and lipped. Shell-wall coarsely perforate.

1. Planoebulina Mediterranensis {d'Orbigmj), 1826. Plate II, fig. 3; Plate V,

fig. 30.

Part I, 1866, Appendices I and II, Tables, No. 78.

Corpuscula plano-papillosa, Soldani, 1795. Testaceograpliia, vol. i, pt. iii, p. 238,

pi. 161, figs. F, F, G ; pi. 162, fig. H.

PLAJifOEBULiNA Mediteeeakensis, d' Orhigny, 1826. Ann. Sci. Nat., vol. vii,

p. 280, No. 2, pi. xiv, figs. A—Q his

;

Modele, No. 79.

— DiFFOEMis, Pomer, 1838. Neues Jahrb. fiir Min., p. 390, pi. iii,

fig. 59.
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PiANOEBUiiNA VTTLGAEis, d'Orl., 1839. Foram. Cuba, p. 85, pi. vi, figs. 11—15.

— — — 1839. Foram. Canaries, p. 184, pi. ii, fig. 80.

— — Beuss, 1845-6. Geinitz's Grundriss, &c., p. 675, pi.

sxiv, fig. 44.

— Mediteebanensis, d'Orb., 1846. For. Foss. Vien., p. 166, pi. ix,

figs. 15—17.

— — Williamson, 1847 and 1872. Mem. Lit. Phil.

Soc. Manchester, vol. viii, pp. 86, 43, pi. ii,

figs. 27—29 (" Bosalina gloiularis") ;
and

ibid., ser. 3, vol. v, pp. 133, 134.

— — Costa, 1856. Atti Ace. Pontan., vol. vii, pt. 2,

p. 244, pi. XX, fig. 7.

— vuLCtAEis, Williamson, 1858. Eec. For. Gt. Brit., p. 57, pi. v,

figs. 119, 120.

— MviXtiTEnuA-SE-sSIS, Jones and Parlcer, 1860. Quart. Journ. Geol.

Soc, vol. xvi, p. 302, Table, No. 98.

— vuiiGAEis, Carpenter, 1862. Introd. Foram,, p. 208, pi. xiii, figs.

13—15.
— Mediteeeanensis, Parker and Jones, 1863. Ann. Nat. Hist.,

ser. 3, vol. xii, p. 440, No. 17.

— — Karrer, 1864. Sitzungsb. k. Akad. Wiss.

Wien, vol. 1, p. 721.

— — Brady, 1864. Trans. Linn. Soc, vol. xxiv,

p. 473, No. 73.

— — FarJeer, Jones, and Brady, 1865. Ann. Nat.

Hist., ser. 3, vol. xvi, p. 31, pi. ii,

fig. 74.

— FAECTA, var. Mediteeeanensis, ParJcer and Jones, 1865. Phil.

Trans., vol. civ, p. 383, pi. xvi,

fig. 21.

— Mediteeeanensis, Brady, 1865. Nat. Hist. Trans. Northd. and

Durham, vol. i, p. 104, No. 1.

— Mediteeeanea, Reuss, 1865. Model, No. 79 (Catal., 1861,

No. 90).

— Mediteeeaitensis, J., p., and B., 1866. Monogr. For. Crag,

Append. I and II, No. 78, pi. ii, fig. 3.

— — Brady, 1868. Proceed. Phil. Soc. Glasgow,

vi, p. 357 ; Trans. Geol. Soc. Glasgow,

vol. iii, p. 127.

— — Parfitt, 1869. Trans. Devon. Assoc, vol. iii,,

p. 71.

— Mediteeeanea, Beuss, 1869. Sitzungs. Ak. k. Wiss. Wien, vol. lix,

p. 460.

— Meditebeanensis, Brady and Bolertson, 1870. Ann. Nat. Hist.,

ser. 4, vol. vi, pp. 303, 306.

— — ParJcer, Jones, and Brady, 1871. Ibid., vol.

.

viii, p. 178, pi. xii, fig. 133.

89
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Planobbulina Mediteeeanensis, Jones and Pm-ker, 1872. Quart. Journ. Geol.

Soc, vol. xxviii, p. 119.

— — Brady and Robertson, 1875. Brit. Assoc.

Eep. for 1874, p. 191.

— TTJliGABis, Terquem, 1875. Plage Dunkerque, p. 30, pi. iv,

fig. 1.

— DISTOMA, Terquem, 1876. Ibid., p. 73, pi. viii, fig. 11.

— INPLATA, Terquem, 1876. Ibid., p. 74, pi. viii, fig. 12.

— KADiATA, Terquem, 1876. Ibid., p. 74, pi. viii, fig. 13.

— Mediteeeanensis, Zittel, 1876. Handb. Pal., part 1, p. 93,

fig. 302.

— — Schwager, 1877. Boll. K. Com. Greol. Ital.,

p. 26, fig. 55.

vrriGAEis, Carter, 1877. Ann. Mag. Nat. Hist., ser. 4, vol. xix, p. 218,

pi. xiii, fig. 17.

— Mediteeeanensis, Siddall, 1878. Proc. Chester Soc. Nat. Sci.,

part 2, p. 55.

— — ButscJili, 1880. Bronn's Klassen, &c., p. 206,

pi. ix, fig. 8.

— EAECTA, var. vuLGAEis, Goes, 1882. K. Sv. V.-Ak. Handl., vol.

xix, No. 4, p. 97, pi. vii, figs. 22G(?),

227.

— ' NODOSA, Terquem, 1882. Mem. Soc. Geol. Pr., ser. 3, vol. ii, p. 91,

pi. xvii, fig. 16.

— viciNALis, Terquem, 1882. Ibid., p. 90, pi. xvii, fig. 14.

— Mediteeeanensis, Jones, 1883. Microgr, Diet., ed. 4, p. 605,

pi. xxiv, fig. 10.

— — Terrigi, 1883. Atti Ace. Pont. Lincei, vol.

XXXV, p. 194, pi. iii, fig. 38.

— — Brady, 1884. Eeport 'Challenger,' p. 656,

pi. xcii, figs. 1—3.

— — Basset, 1885. Ann. Soc. Sci. Char.-Inf. de

1884, p. 162, fig. 79.

— — Quenstedt, 1885. Handb. Petref., ed. 3, pt. 5,

p. 1058, pi. Ixxxvi, fig. 50.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v,

pp. 224, 225.

— — Brady, 1887. Journ. E. Micr. Soc, p. 920.

— — B., P., and J, 1888. Tr. Zool. Soc, vol. xii,

part vii, p. 227, pi. xlv, figs.

18 a, h.

— — (Mediteeeanea in Expl. of plate), Egger, 1893.

Abhandl. k. Bayer. Akad. Wiss., vol. xviii,

pt. 2, p. 380, pi. xiv, figs. 24—26 (young

form).

— — Goes, 1894. K. Sv. V.-Akad. Handl., vol. xxv,

No. 9, p. 91, pi. XV, fig. 786.
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Planobbttlina Mediteebaneksis, Egger, 1895. Jahresb. xvi, Nat. Ver. Passau,

p. 32, pi. V, figs. 12, 13.

— — Goes, 1896. Bull. Mus. C. Z. Harvard Coll.,

vol. xxix, p. 73.

Characters.—Shell free at first, parasitic afterwards, thin, outspread, one face

(" superior" and attached), somewhat flatter than the other; the periphery almost

circular, subangular, or irregular. Chambers numerous, inflated, arranged sub-

cyclically on one plane; early spiral chambers visible in the middle of the

attached face ; septal orifices somewhat obscure, but usually at both ends of the

outer chambers on the periphery.

PI. II, fig. 3, represents a feeble individual of the Northern form vulgaris.

Occurrence.—According to the ' Challenger ' Report, this species occurs " in

almost every sea within the temperate and tropical zones." It is commonest at

depths of less than 50 fathoms, but one specimen has been found at a depth of

1125 fathoms. Egger in his 'Gazelle' Memoir records the occurrence of rare

specimens at one station off Kerguelen Island.

Fossil specimens have been obtained from the Oligocene of Elsass, the Miocene of

Vienna and Muddy Creek (Victoria), the Pliocene of Italy, Antwerp (Casterlian),

and St. Erth, and in the Pleistocene of many localities. In the Coralline Crag

we have examples from every zone examined.

Genus 4.

—

Trunoatulina, d'Orbigny, 1826.

Brady, Bejport ' Challenger,^ 1884, pp. 73, 655, and 658.

Nautilus, Walker mid Boys, Fichtel and Moll, Maton and Hackett, Turton,

Pennant, Dillwt/n.

Serpula, Montagu.

EoTALiA, Lamarck, d'Orbigny, Homer, von Seuss, Karrer, Stache, von Oilmbel.

PoLXXENES, de Montfort.

CiBiciDES, de Montfort, Blainville.

Ceistellaeia, Lamarck.

Teuncatulina, d^Orhigny, Bronn, von Miinster, Bomer, von Beuss, Costa, Egger,

Parker and Jones, Williamson, Karrer, Seguensa, Brady, G. M.
and J. W. Daivson, M. Sars, von Santken, Winther, Wright,

Terquem, Toutkoioski, Andreae, Ehrenherg, Terrigi, Malagoli,

Schwager, Uhlig, Karrer, von Gilmbel, Gosse, Mantell, Piciet,

Carpenter, Marsson, Hopkins, Nicholson, Sherhorn Chapman,
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Bzelialc, von Hagenow, Machie, Schultse, Wright, Wood, von

Schlicht, Millett, A. Silvestri, Orzyhowslei, and others.

LoBATULA, T'leming, Thorpe.

E.OSALINA, d'Orhigny, Alth, von Reuss, Stache, von Giimbel.

EoTALiNA, d' Orhigny , CzjzeJc, von Reuss, Bailey, Bornemann, Egger, Karrer,

Seg7ienza, Martonfi.

DiscoRBTS, Macgillivray.

Anomalina, d^Orhigny, Schwager.

SipnoNiNA, von Beuss, Costa, Karrer, Terrigi, Seguenea.

PiANOKBULiNA, Parker and Jones, Carpenter, Brady, Siddall.

General Characters.—Free or adherent, rotaliform ;
generally more convex on

the oral surface. Shell-wall coarsely porous ; surface often tuberculate ; aperture

a curved slit at the inner edge of the last segment, sometimes with an elongate

neck and lip.

1. Tetjncatulina refulgens {Montfort), 1808. Plate V, figs. 31a, 315.

Part I, 1866, Appendices I and II, Tables, No. 82.

Hammonia Balanus seu Balanoidea, Soldani, 1789. Testaceograpliia, vol. i, pt. 1,

p. 58, pi. xlvi, figs, nn, o6.

CiBiciDES EEFULGENS, Montfort, 1808. Conchyl. Syst., vol. i, p. 122, 31re genre.

— — Defrance, 182^! {fide Blainville). Diet. Sci. Nat., vol. ix,

p. 188 ; vol. xix, p. 2 ; vol. xxxii, p. 187
;

Atlas Conch., pi. xix, fig. 2.

— — Blainville, 1825. Manuel Malacol, p. 391, pi. x, fig. 2.

Tbuncattjlina eefulgens, d'Orhigny, 1826. Ann. Sci. Nat., vol. vii, p. 279, No. 5,

pi. xiii, figs. 8—11 ; Modele, No. 77.

Planoebultna (Teuncatulina) EEEUiGENS, Jones and Parker, 1860. Q. J. Geol.

Soc, vol. xvi, p. 302, No. 100

(Table).

Teuncatulina eefulgens, Parker and Jones, 1860. Ann. Mag. Nat. Hist., 3 ser.,

vol. vi, p. 340, No. 17.

— — — 1863. Ibid., vol. xii, p. 202, No. 3,

p. 437, No. 62.

— — Carpenter, 1862. Introd. Foram., p. 201, fig. xxxii, E.

— — Brady, 1^Q5. Nat. Hist. Trans. Northld. and Durham,

vol. i, p. 105, pi. xii, fig. 9.

— — Parker, Jones, and Brady, 1865. Ann. Mag. Nat.

Hist., 3 ser., vol. xvi, p. 31, pi. ii, fig. 76.

LOBATULA (passing into eefulgens), Parker and Jones, 1865. Phil.

Trans., vol. civ, p. 382, pi. xvi, figs. 18—20.
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Truncatulina eefttlgens, Jones, Parker, and Brady, 1866. Monogr. Foram.

Crag, App. I and II, No. 82.

— — Sars, 1868. Vidensk-Selsk. Forhandl. for 1868, p. 248.

— — Brady, 1868. Proc. Greol. Soc. GHasgow, vol. vi, p. 362

— — Brady and Rolertson, 1870. Ann. Mag. Nat. Hist.,

ser. 4, y6\. vi, p. 303.

— — P., J., and B., 1871. Ibid., ser. 4, vol. viii, p. 176,

pi. xii, fig. 139.

— — Brady and Bohertson, 1875. Brit. Assoc. Rep. for

1874, p. 191.

— — Terrigi, 1883. Att. Ace. P. N. Lincei, vol. xxxv,

p. 197, pL iii, fig. 40.

— — Brady, 1884. Eeport ' Challenger,' p. 659, pi. xcii,

figs. 7—9.

— — Basset, 1885. Ann. Soc. Sci. N. Char.-Inf., No. 21,

p. 162, fig. 77.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, pp.

167, 168.

— — Sherlorn and Chapman, 1886. Journ. Roy. Micr. Soc,

ser. 2, vol. vi, p. 756, pi. xvi,

figs. 13 a—c.

— — Brady, 1887. Ibid., vol. vii, p. 920.

— — Bgger, 1893. Abhandl. k. Bayer. Ak. "Wiss., vol. xviii,

p. 401, pi. xvi, figs. 31—33.

Planorbulina REFULGENS, Qoes, 1894. K. Sven. Vet.-Akad. Handl., vol. xxv.

No. 9, p. 89, pi. XV, figs. 775, 776.

Characters.—Shell free or parasitic, regular; conical or plano-convex. Oral

surface conical or dome-shaped, aboral surface flat or slightly concave ; chambers

long, arcuate, somewhat inflated. Foramina inconspicuous.

This is but an exaggerated condition of Tr. lohatula in which the convexity of

the oral surface is increased, sometimes so much as to give the shell the form of

a tall cone. The pseudopodial perforations are commonly obliterated by the free

deposit of shell-substance. In other respects the characters of Tr. lohatula apply

equally to Tr. refulgens.

Occurrence.—Truncatulina refulgens, according to the ' Challenger ' Report, is

confined to temperate seas, and occurs at depths of from 45 to 2400 fathoms.

Egger in his ' Gazelle ' Memoir records specimens from off Mauritius and North

Australia at depths of 74 and 194 fathoms respectively.

Fossil specimens have been obtained from the London Clay, the Pliocene of

Southern Italy, and from the Pleistocene of Ireland. In the Coralline Crag we
have specimens from Tattingstone, Sudbourne, and Broom Hill (zone d), and

from Aldborough (zone g). It has also been recorded in the First Part of the

Monograph from the Red Crag.
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2. Truncatulina lobatula (Walker), 1784. Plate II, figs. 4—10; Plate lY, fig. 19.

Part I, 1866, Appendices I and II, Tables, No. 81.

Ammoniae Plano-convexse, Soldani, 1780. Saggio Oritt., p. 104, pi. iii, figs. 26, Q, b.

Nautiltts LOBATTjLrs, Walker, 1784. Test. Miri., p. 20, pJ. iii, fig. 71.

HammonisB tuberculatse, pseudoparasiticse, &c., Soldani, 1789. Testaceographia,

vol. i, pt. 1, p. 58, pi. xlv, figs, gg, hh, ii, kk,

II, mm.

[We may note that, besides these figures of the more common aspect of Tr.

lohatula, nearly all the figures in pis. xli, xlii, xliii, xliv, and xlv, described by

Soldani at pp. 57, 58, represent various modifications of the same sub-type.]

Amraonise Plano-convex^, Soldani, 1798. Ibid., vol. ii, App., p. 140, pi. iii,

fig. 26 q, Q, B.

Nautilus lobatulus. Walker and Jacob, 1798 (fide Kanmacher). Adams's

Essays, 2nd edit., p. 642, pi. xiv, fig. 36.

— — Turton, 1800-6. Linn. Syst. Nat., vol. iv, p. 307.

Seepula lobatula, Montagu, 1803, 1809. Test. Brit., p. 515; 1809, Supplement,

p. 160.

Nautilus lobatulus. Pennant, 1812. Brit. Zool., vol. iv, p. 248.

— — Maton and Backett, 1807. Trans. Linn. Soc, vol. viii,

p. 117.

— — Dillwyn, 1817. Descr. Cat., vol. i, p. 343.

— — Turton, 1819. Conch. Diet., p. 120.

— — Wood, 1825. Index Testae, p. 64, pi. xlii, fig. 13.

Teuncatulina tubeeculata, d'Orhigny, 1826. Ann. Sci. Nat., vol. vii, p. 279,

No. 1 ; Modele, No. 37.

Planulina inceeta (? young), d'Orhigny, 1826. Ibid., p. 280, No. 3.

Teuncatulina tubeeculata, Bisso, 1826. Hist. Nat. Europ. Merid., vol. iv,

p. 19, No. 46.

Lobatula vulgaeis, Fleming, 1828. Brit. Anim., p. 232.

Tbuncatulina communis, Bomer, 1838. Neues Jahrb., &c., Jahrg. 1838, p. 389,

pi. iii, fig. 56.

[Not described], Costa, 1838. Pauna Eegno Napoli, pi. iii, fig. 8.

Teuncatulina adtena, d'Orb., 1839. Foram. Cuba, p. 87, pi. vi, figs. 3—5.

— DISPAUS, d'Orb., 1839. Foram. Amer. Merid., p. 38, pi. v,

figs. 25—27.

— DEPEESSA, d'Orb., 1839. Ibid., p. 39, pi. vi, figs. 4—6 (thin).

— TjOBAta, d'Orb., 18S9. Foram. Canaries, p. 134, pi. ii, figs. 22—24.

— l^vigata, Bomer, 1841. Verstein. Norddentsch. Kreid., p. 97,

pi. XV, fig. 23.

DiscOEBis lobatulus, Macgillivray, 1843. Moll. Anim. Aberd., p. 34.

Lobatula tulgaeis, Thorpe, 1844. Brit. Mar. Conch., p. 235.

Teuncatulina communis, Philippi, 1844. Beit. Keunt. Teitiiirverstein., p. 42,

No. 31.



TRUNCATULINA LOBATULA. 305

Tettncatttliita L-a;viaATA, Beuss, ISiS. Verstein. Bohm. Kreid., p. 37, pi. viii,

fig. 71 ; and pi. xiii, fig. 47.

— LOBATULA, <;'0r&., 1846. For. Foss. Vien., p. 168, pi. ix, figs. 18

—23.

— BoxJEANA, d'Orb., 1846. Ibid., p. 169, pi. ix, figs. 24—26.

Anomalina. vaeiolata (tabiolabia on the plate), d'Orb. Ibid., p. 170, pi. ix,

figs. 27—29.

Tetjncatulina LOBATULA, WUUamson, 1847 and 1872. Mem. Lit. Phil. Soc.

Mancb.jVol. viii, p. 46, pi. iii, fig. 35 {"tu-

herculata ") ; ibid., ser. 3, vol. v, p. 134.

RosALiKA Galiciana, Alth, 1850. Haidingers Naturwiss. Abhand., vol. iii, p. 265,

pi. xiii, fig. 20,

Teuncatulina Boueana, Beuss, 1851. Zeitsch. Deutsch. Geol. Gesellsch., vol. iii,

p. 158, No. 40.

— LOBATULA, Beuss, 1851. Ibid., No. 41.

— — Bronn, 1853-56. Leth. Geogn., edit. 3, part 3, p. 224,

pi. xxxv^, figs. 16 a, h, c.

— — Gosse, 1855. Man. Mar. Zool., p. 12, fig. 20.

EoTALiA DEPLANATA, Beuss, 1855. Zeitschr. Deutsch. Geol. Gesellsch., vol. vii,

p. 288, pi. xi, fig. 3.

Tbuncatulista concinna, Beuss, 1855. Ibid., fig. 4.

— LOBATULA, Beuss, 1855. Sitzungsbr. k. Ak. Wiss. Wien, vol. xviii,

pp. 203, 208, &c.

— coMMUiTis, Beuss, 1855. Ibid., p. 242, pi. v, fig. 56.

— LOBATULA, Gosta, 1856. Atti Ace. Pont., vol. vii, part 2, p. 249,

pi. xiv, figs. 7 A, B
;

pi. XX, fig. 12

{aUernans at p. 250).

— [indet.], Mantell, 1857. Wonders Geol., ed. 7, p. 253, lign. 45.

— LOBATULA, Pictet, 1857. Traite Pal., ed. 2, vol. iv, p. 510, pi. cix,

fig. 30.

— — Egger, 1857. Neues Jahrb., &c., Jahrg. 1857, p. 279,

pi. ix, figs. 1—3.

— — Parher and Jones, 1857. Ann. Mag. Nat. Hist., 2 ser.,

vol. xix, p. 293, pi. X, figs. 17—21.

— — Williamson, 1858. Eec. For. Gt. Br., p. 59, pi. v,

figs. 121—123.

— — Parher and Jones, 1859. Ann. Mag. Nat. Hist., 3 ser.,

vol. iv, pp. 339 and 348.

— — Jones and Parher, 1860. Quart. Journ. Geol. Soc,

vol. xvi, p. 302, No. 99

(Table).

— VAEiANS, Beuss, 1860. Sitz. k. Ak. "Wiss. Wien, vol. xiii, p. 359,

pi. ii, figs. 12 a, h, c.

— Dekati, Reuss, 1861. Ibid., vol. xliv, p. 338, pi. vii, fig. 6. ,

ROSALINA BosQUETi, Reuss, 1861. Ibid., p. 316, pi. iii, fig. 1.

Tbuncatulina LOBATULA, Karrer, 1861. Ibid., p. 455, No. 129, Table,

— — Carpenter, 1862. Introd. Forara., p. 201, fig. xxxii b,

pi. iv, fig. 5.
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Tbuncatulina lobatula, Karrer, 1863. Sitz. Ak. Wiss. Wien, vol. xlviii, p. 101.

— — — 1864. Ibid., vol. 1, pp. 694 and 720.

— — Beuss, 1864. Ibid., p. 477.

— COMMUNIS, Beuss, 1864. Ibid., p. 477.

PLAiroEBTTLiBTA (Tbtjncatulina) LOBATULA, Jones and Parker, 1864. Geologist,

vol. vii, p. 87.

Tbuncatulina lobatula, Brady, 1864. Trans. Linn. Soc, vol. xxiv, p. 474,

No. 76.

— — — 1865. Nat. Hist. Trans. Northld. and Durham,

vol. i, p. 105, No. 1.

Planorbulina faecta, var. (Teuncatulina) lobatula, Parker and Jones, 1865,

Phil. Trans., vol. civ, p. 381, pi. xiv,

figs. 3—6
;

pi. xvi, figs. 18—20.

Teuncatulina lobatula, Parker, Jones, and Brady, 1865. Ann. Mag. Nat. Hist.,

3 ser., vol. xvi, p. 25, pi. ii, fig. 77.

— — Sars, 1865, Poss. Dyrelevn. Qvartserperioden, p. 10, &c.

— — Jones, Parker, and Brady, 1866. Monogr. Poram. Crag,

Appendices, pi. ii, figs. 4—10

;

pi. iv, fig. 19.

— COMMUNIS, Reuss, 1866. Denkscbr. k. Ak. Wiss. Wien, vol. xxv,

p. 159.

— BouEANA, i?eMss, 1866. Ibid., p. 159.

— lobatula, Beuss, 1867. Sitzungsb. k. Ak. Wiss. Wien, vol. Iv,

p. 99.

— — Karrer, 1868. Ibid., vol. Iviii, p. 181, No. 6.

— — Karrer and Fuchs, 1868. Jahrb. Geol. Eeichsanst.,

Jahrg. 1868, p. 579, &c.

— — Fuels and Karrer, 1868. Ibid., p. 270.

— — Brady, 1868. (In Crosskey and Eobertson) Proc. Phil.

Soc. Glasgow, vol. vi, p. 351, &c.

— — Sars, 1869. Porhandl. Vidensk.-Selsk. for 1868, p. 248.

— — Parfitt, 1869. Trans. Devon. Assoc, vol. iii, p. 71.

— — J. W. Dawson, 1869. Canad. Nat., n. s., vol. iv, p. 416,

fig. 35.

— — G. 31. Dawson, 1870. Ibid., vol. v, p. 179.

— — Brady and Bolertson, 1870. Ann. Mag. Nat. Hist.,

ser. 4, vol. vi, pp. 303, 306.

Discoebina Danubia, Karrer, 1870. Jahrb. k.-k. Geol. Eeichsanst., Jahrg. 1870,

p. 184, pi. ii, fig. 15.

Teuncatulina lobatula, Parker, Jones, and Brady, 1871. Ibid., vol. viii, pp. 176,

177, Nos. 86, 90, pi. xii, figs.

136, 137.

— — Fuchs and Karrer, 1871. Jahrb. k. k. Geol. Eeieh-

sanst., vol. xxi, pp. 70, 71, &c.

— — Jones and Parker, 1872. Quart. Journ. Geol. Soc,

vol. xxviii, p. 119.

— — J. W. Dawson, 1872. Canad. Nat., n. s., vol. vi,

p. 255, pi. iii, fig. 3.
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Teuncatijlina LOBATULA, Brady and Bohertson, 1875. Eep. Brit. Assoc, for

1874, p. 191.

— — Terquem, 1875. Plage Dunkerque, f'asc. 1, p. 30, pi. iv,

figs. 2 a—c.

— — Vanden Broeck, 1876. Mem. Soc. Belg. Microsc,

vol. ii, p. 138.

— — Schwager, 1877. Boll. E. Com. Geol. Ital., vol. viii,

p. 26, fig. 49.

— — Marsson, 1878. Mitth. nat. Ver. Neu-Vorpom., vol. x,

p. 167, pi. V, figs. 38 a—g.

— — Siddall, 1878. Proc. Chester Soc. Nat. Sci., part 2,

p. 55.

— — Vine, 1878. Science Gossip, p. 52, figs. 39, 40.

— [iudet.], Hopkins, 1878-9. Congr. Sess. 3, vol. iv, Rep., pt. 2,

App. iv, p. 885, pi. i, fig. 65.

— LOBATULA, Nlcliolson, 1879. Man. Palseont., vol. i, p. 117,

fig. 18;?.

— — Terrigi, 1880. Atti Ace. Pont. Line, vol. xxxiii, p. 205,

pi. iii, fig. 57.

— — Terquem, 1881. Plage Dunkerque (3), p. 126, pi. xvi,

figs. 4 a—c.

— — var. UMBILICATA, Terquem, 1881. Ibid., figs. 5 a—c.

— — Terquem, 1882. Mem. Soc. Geol. Prance, ser. 3, vol. ii,

No. 3, p. 94, pi. ix (svii), figs. 27 »,b.

Planoebulina paecta. Goes (?), 1882. K. Svensk. Vet.-Ak. Handl., vol. xix.

No. 4, p. 96, pi. vii.figs. 220—225.

Tbuncatulina LOBATULA, Jones, 1883. Microgr. Diet., ed. 4, p. 784, pi. xxiv,

figs. 9 a, b.

— — Bradi/, 1884. Report ' Challenger,' pp. 627, 660, pi.

xcii, fig. 10
;

pi. xciii, figs. 1, 4, 5
;

pi. cxv, figs. 4, 5.

— TUBEECULATA, Bassett, 1884. Ann. Soc. Sci. Nat. Char.-Inf.,

No. 21, p. 162, fig. 37.

— LOBULATA, (?M??2&e^, 1885. Geol. Bayern., vol. i, part 2, p. 421,

fig. 266 .

— — Sir J. W. Dawson, 1886. Handb. Zoo!., ed. 3, p. 46,

fig. 39.

— LOBATULA, Fomasini, 1886. Boll. Soc. Geol. Ital., vol. v, pp. 145,

165—167.

— — Skerhorn and Chapman, 1886. Jouru. R. Micr. Soc,

ser. 2, vol. vi, p. 756, pi. xvi,

figs. 12 a—c.

— — Malagoli, 1887. Atti Soc. Nat. Modena : Rendi-

conti, ser. 3, vol. iii, p. 110, pi. i,

fig. 14.

— — Brady, 1887. Journ. R. Micr. Soc, p. 920.

— — Toutkowshi, 1888. Zap. Kievskago, &c., vol. ix, p. 46,

pi. vii, figs. 1 a—c.

40
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TETJifCATiTLiNA LOBATUi;A, B., P., and J., 1888. Trans. Zool. Soc, vol. xii,

part 7, p. 227, pi. xlii, fig. 20;

pi. xlv, figs. 26 «

—

c.

— — Steinmann, 1888. ElemcDte Palaont., vol. i, p. 29,

figs. 11 A, B, c.

EosALiNA, sp., Beissel, 1891. Abhandl. k. Preuss. Geol. Landes., part 3, p. 74,

pi. xiv, figs. 30—35.

Teuncatulina lobatula, logger, 1893. Abhaudl. k. Bayer. Ak. "Wiss., vol. xviii,

part 2, p. 396, pi. xvi, figs. 1—3, 10—12.

— — Fornasini, 1893. Istit. Bologna, ser. 5, vol. iii, p. 435,

pi. o, figs. 15, 15 a, 16, 16 a.

— — De Amicis, 1893. Boll. Soc, Geol. Ital., vol. xii,

p. 414.

Planoebtjlina lobatula, Goes, 1894. K. Svensk. Yet.-Akad. Handl., vol. xxv,

No. 9, p. 88, pi. XV, fig. 774.

Tkuncatulina lobatula, De Amicis, 1895. Nat. Sicil. Ann., xiv, pp. 52 and 63.

— — Egger, 1895. Jahresb., xvi, Nat. Ver. Passau, p. 31,

p]. v, figs. 5fl

—

c.

Planoebulika lobatula, Go'^s, 1896. Bull. Mus. C. Z, Harvard Coll., vol. xxix,

p. 70.

Ghar'acters.—Shell suborbicular, plano-convex, consisting of from two to three

convolutions, of which the outermost alone is visible on the convex surface. Each

convolution composed of seven or eight segments. Convex surface depressed at

the umbilicus. Segments ventricose on the upper, flat and truncate on the lower

surface of the shell. Orifice single, large, at inner margin of the terminal chamber.

Foramina conspicuous chiefly in young specimens.

Occurrence.—Truncakdina lobatula is found in all seas and at all depths down to

3000 fathoms. It is the most common of the Rotaline Foraminifera. Its

geological range is also very great. Specimens have been obtained from rocks of

Carboniferous age ; and it is commonly met with in Mesozoic and later deposits.

As a Tertiary fossil its range is similarly wide, and the amount of attention that

has been bestowed upon it by naturalists may be seen from the table of synonyms

given above.

In the Coralline Crag it is common in every zone we have examined ; and it

has also been found in the Upper Crag, as recorded in the First Part of the

Monograph.
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3. TfiUNCATgLiNA VARIABILIS, d'Ovhigmj, 1826. Plate YI, fig. 23.'

Testae hammoniformes, plano-cocMeatee, tuherosee, articulatse, &c., Soldani, 1789.

Testaceographia, vol. i, pt. 1, pp. 77—80, pis. Ixix aud

Ixx (partly), Ixxi—xcii, and xciii (partly).

Textncattjlika taeiabilis, d'Orbigny, 1826. Ann. Sci. Nat., vol. vii, p. 279,

No. 8.

— — — 1839. rorarn. Canaries, part 2, p. 135,

pi. ii, fig. 29,

— iNNOEMALis, Gosta, 1856. Atti Accad. Pont., vol. vii, p. 368, pi.

xxi, figs. 11 A, B, 0.

— EXCEDENS, Costa, 1856. Ibid., vol. vii, p. 250.

rLANOEBTTLiisrA TBUNCATA, Egger, 1857. Neues Jahrb., &c., p. 280, pi. x, figs.

15—17.

Teuncatulina TAEIABILIS, Reuss, 1864. Denkscli. k. Akad. Wiss. Wien, vol.

xxiii, p. 10, pi. i, fig. 15.

— — Mackie, 1867. Sci. Gossip, p. 131, fig. 139.

Planoebtjlina taeiabilis, Beuss, 1869. Sitz. k. Akad. Wiss. Wien, vol. lix,

p. 460.

Teuncatitlina taeiabilis, Reuss, 1870. Ibid., vol. Ixii, p. 490, No. 1.

NoNiONiNA, Anomalina, Teuncatulina, Eotalina, Schliclit, 1870. Pietzpuhl,

pp. 59, 60, 63, 64, pi. xxi, figs. 12—
_ 23, 27—29; pi. xxii, figs. 7-9, 20

—23.

TETJiircATiTLiNA TUBEEOSA, Parker, Jones, and Brady, 1871. Ann. Mag. Nat. Hist.,

ser. 4, vol. viii, p. 177, pi. xii, fig. 138.

Planoebulina (Teuncatulina) TAEIABILIS, P. and J., 1872. Quart. Journ.

Geol. Soc, vol. xxviii, p. 104.

Teuncatulina taeiabilis, Terquem, 1876. Plage Dankerque, fasc. 2, p. 75,

pi. ix, figs. 3 a, h.

— TUBEEOSA, Brady, 1877. Ann. Mag. N. H., ser. 4, vol. xix, p. 107.

— taeiabilis, Terquem, 1878. Mem. Soc. Geol. France, ser. 3, vol. i,

Mem. iii, p. 20, pi. i (vi), figs. 18—25.

— — var. OBSCUEA, Terquem, 1881. Plage Dunkerque,

fasc. 3, p. 127, pi. xvi, figs. 7 a, b.

— — Terquem, 1882. Mem. Soc. Geol. Fr., ser. 3, vol. ii,

pt. ii, p. 92, pi. ix (xvii), figa. 22—25.

— — var. of Planoebulina faecta, Goes, 1882. K. Sven.

Vet.-Ak. Haudl., vol. xix, No. 4, p. 96.

Planoebulina (Teuncatulina) taeiabilis, Brady, 1882. Proc. E. Soc. Edinb.,

vol. xi, p. 712.

Teuncatulina taeiabilis, Brady, 1884. Eeport ' Challenger,' p. 661, pi. xciii,

figs. 6, 7.

— — Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, pp.

189—191.
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Tbuncatultna vaeiabilis, Woodward, 1885. Journ. N. York Micr. Soc, vol. i,

p. 151.

— — Milieu, 1886. Trans. Geol. Soc. Cornwall, vol. x,

p. 226.

— — B., P., and J., 1888. Tr. Zool. Soc, vol. xii, pt. 7,

p. 227, pi. xlv, fig. 17.

— — Terrigi, 1889. Mem. Ace. Lincei, ser. 4, vol. vi,

p. 116, pi. vii, figs. 8, 9.

— — B., S., and B., 1890. Journ. E. Micr. Soc, p. 562,

pi. xi, fig. 22.

— — Chapman, 1892. Quart. Journ. Geol. Soc, vol. xlviii,

p. 517 ; and vol. 1, 1894, p. 721.

— —
Effffer, 1893. Abhandl. k. Bayer. Ak. Wisa., vol.

xviii, pt. 2, p. 404, pi. xvi, figs. 57

—59, 63, 64.

Planoebulina variabilis. Goes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv.

No. 9, p. 88.

Truncatulina lobatula, var. variabilis, De Amicis, 1895. Nat. Sicil., Ann.

xiv, p. 52.

— variabilis, Fornasini, 1896. Rivista Italiana di Paleontologia,

fasc. di Aprile, 1890, pp. 1— 5, and fig.

(= Costa's Trimc. innormalis).

Character.—In shell-structure similar to Truncatulina lobatula, but losing its

relatively spiral arrangement in a wild-growing irregularity of the chambers in an

apparently infinite variety of forms.

Occurrence.—This varietal form of T. lobatula has a geographical and bathy-

metrical range corresponding with the type. Its earliest recorded appearance as

a fossil is from the Neocomian (Bargate beds of Surrey) ; it has also been found

in the Gault, the Red Chalk, the Phosphatic Chalk of Taplow ; the Miocene of

Bavaria and Muddy Creek (Victoria), the Pliocene of Italy and St. Erth. In the

Coralline Crag it is found somewhat rarely in every zone we have examined.

4. Tetjncatulina Haidingeei {(TOrbigny), 1846. Plate IV, fig. 18.

Part I, 1866, Appendices I and II, Tables, No. 80.

(?) EoTALiA PBOPiNQTJA (voTi Munst.), Bomev, 1838. Neues Jahrb. flir Min., &c.,

p. 389, pi. iii, fig. 54.

EoTALiNA Haidingeri, d'OrUguy, 1846. For. Foss. Vien., p. 154, -pi. viii, figs.

7—9.

— EHRENBEUC4II, Baili), 1851. Smithsonian Contrib., vol. ii, art. 3, p. 10,

figs. 11—13.
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EoTALiA Beueckneei, Beuss, 1855. Zeitschr. deutsch. geol. G-esellscli., vol. vii,

p. 273, pi. ix, fig. 7.

— PEOPiNQTJA, Beuss, 1855. Sitz. k. Akad. Wiss. Wien, vol. xviii, p. 241,

pi. iv, fig. 53.

EoTALiNA PEOPiNQUA, Egger, 1857. Neues Jahrb. fiir Min., &c., p. 275, pi. vii,

figs. 14—17.

EoTALiA Haidingeei. Jones and Parker, 1860. Quart. Journ. Geol. Soc, vol. xvi,

p. 302, No. 104.

EoTALiNA Haidingeei, Karrer, 1861. Sitz. k. Ak. Wiss. Wien, vol. xliv, p. 455,

No. 124.

— — — 1864. Ibid., vol. 1, p. 719, No. 133.

EoTAiiiA scuTELLAEis, Karrer, 1864. Ibid., p. 709, pi. ii, fig. 13.

— PEOPiNQiTA, Beuss, 1864. Ibid., p. 475.

— PEEroRATA, .S'arre^, 1864. Novara-Exped., vol. i, Paliiont. Abtheil., p. 81,

pi. xvi, fig. 13.

Planoebulina Haidingeei, Jones and Parker, 1864. Geologist, vol. vii, pp.

87, 89.

— — Brady, 1864. Trans. Linn. Soc, vol. xxiv, p. 469,

pi. xlviii, fig. 11.

— PABCTA, var. Haidingeeii, Parker and Jones, 1865. Phil. Trans.,

vol. civ, p. 382, pi. xvi, figs. 22 a, h.

— Haidingeeii, P., J., and B., 1866. Monogr. Foram. Crag, App.

i and ii. No. 80, pi. iv, fig. 18.

TEtTNCATUiiNA Haidingeei, Beuss, 1867. Sitzungsb. Ak. Wiss. Wien, vol. Iv,

pp. 28, 100.

— — Karrer, 1868. Ibid., vol. Iviii, p. 180.

Planoebulina Haidingeei, Brady, 1868. Proc. Phil. Soc. Glasgow, vol. vi,

p. 359.

Teuncatulina Haidingeei, Fuclis and Karrer, 1871. Jahrb. k. k. geol. Eeich-

sanst., vol. xxi, p. 76.

Planoebulina Haidingeeii, Terrigi, 1880. Atti Accad. Pontif. N. Lincei,

ann. xxxiii, p. 202, pi. ii, fig. 48.

Teuncatulina Haidingeeii, Brady, 1884. Eeport ' Challenger,' pp. 127 and 663,

pi. xcv, figs. 7 a—c.

— _ _ 1887. Journ. E. Micr. Soc, p. 921.

— Haidingeei, Toutkowski, 1888. Zap. Kievsk., vol. ix, p. 50, pi.

viii, figs. 3 a—e.

— — Egger, 1893. Abb. k. Bayer. Ak. Wiss., vol. xviii,

pt. 2, p. 401, pi. xvi, figs. 25—27.

— Haidingeeii, Be Amicis, 1893. Boll. Soc Geol. Ital., vol. xii,

p. 446.

— — Fornasini, 1894. Por. Coll. Sold., Sagg. Oritt.,

p. 9.

— — Be Amicis, 1895. Nat. Sicil., ann. xiv, pp. 53 and 63.

— (Eotalina) Haidingeei, Bgger, 1895. Jahresb. xvi, Nat. Ver.

Passau, p. 29, pi. v, figs. 1 a— c.
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Characters.—Shell orbicular, formed of from three to four revolutions of a

spire, each consisting of six or seven chambers. Aboral surface more or less

trochoid ; tl^e other (oral or inferior) face subconvex, often excavated at the

umbilicus ; formed of about six triangular chambers extending from the

periphery to the umbilicus. Margin blunt, scarcely angular. Foramina

numerous and conspicuous over every part of the shell.

Between the neat, well-defined, highly trochoid shell figured by d'Orbigny and

the somewhat clumsy, indefinite examples of the same species found in the Crag

there seem, at first sight, to be few characters in common ; yet there need be no

hesitation in regarding them as the same form. It is rare under any circum-

stances to meet with specimens so distinct in all external characters as the

figures in the " Vienna Basin " monograph indicate ; and, on the other hand, the

few which have been found in the Crag (from Sutton and Sudbourne), though of

average size, have their structure obscured either by the thickening of the shell

wall from age, or by the mechanical eff'ect of attrition.

Occurrence.— Truncatulina Haidingeri is not of frequent occurrence in the

recent condition, though it has a wide range geographically. It has been found

at various depths down to 1776 fathoms (' Challenger' Report) and 2140 fathoms

('Gazelle').

In the fossil condition it appears to be more common. Specimens have been

found in the Neocomian (Bargate beds of Surrey) ; the Eocene (London Clay and

Calcaire Grossier) ; the Miocene of Malaga, Italy, Vienna, and Muddy Creek

(Victoria) ; and the Pliocene of Italy, Garrucha, and St. Erth. In the Coralline

Crag we have found examples in nearly every zone examined.

5. Truncatulina Ungeriana (d'Orbigny), 1846. Plate II, figs. 11, 12.

Part I, 1866, Appendices I and II, Tables, No. 79.

AmmonisB univolutse, Soldani, 1780, Saggio Orittogr., [>. 103, pi. iii, figs. 22, h,

H,I.

HammonisB Univolutse, Soldani, 1798. Testaceographia, vol. ii, App.,p. 139, pi. iii,

figs. 22 h, H, I.

EoTALiA (Turbinulina) Sienneksis (?), d'Orb., 1826. Ann. Sci. Nat., vol. vii,

p. 275, No. 50.

EoTALiNA Ungeeiana, d'Orb., 1846. For. Foss. Vieun., p. 157, pi. viii, figs. 16

—18.

— SEMiPUNCTATA, Bailey, 1851. Smithsonian Contrib., vol. ii, art. 3,

p. 11, figs. 17—19.

— Ungeeiana, Reuss, 1851. Zeitsch. geol. deutsch. Ges., vol. iii, p. 70.

— — JSomemann, 1855. Ibid., vol. vii, p. 341, pi. xvi, fig. 5.
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EOTALINA EoEMERi, Beuss, 1855. Sitz. k. Ak. Wiss. Wien, vol. xviii, p. 240,

pi. iv, figs. 52 a— c.

EoTALiA Ungertana, Jones and Parlcer, 1860. Quart. Journ. Geol. Soc, vol. xvi,

p. 302, No. 105.

— INTOLUTA (var.), Beuss, 1861. Sitz. k. Akad. Wiss. Wien, vol. xliv,

p. 313, pi. ii, fig. 4.

— MoETONi, Beuss, 1861. Ibid., p. 337, pi. viii, fig. 1 (thick variety).

Planorbulina Ungebiana, Brady, 1864. Trans. Linn. Soc, vol. xxiv, p. 469,

pi. xlviii, fig. 12.

— — Jones and Parker, 1864. Geologist, vol. vii, pp.

87, 89.

EoTALTA maculata, Staclie, 1864. Novara-Exped., vol. i, Paliiont. Abtheil., p. 278,

pi. xxiv, fig. 28.

Eosalina thiara, Stache, 1864. Ibid., p. 279, pi. xxiv, fig, 29.

— — var. elatior, Idem, 1864. Ibid,, fig. 30.

Planorbulina taecta, var. Ungeeiana, P. and J., 1865. Phil. Trans., vol. civ,

p. 382, pi. xvi, figs. 23—25.

Trtincatulina Ungerana, Beuss, 1866. Denkschr. k. Ak. Wiss. Wien, vol. xxv,

p. 161, No. 10.

Planorbulina Ungeriana, p., J., and B., 1866. Monogr. Por. Crag, App. i and

ii. No. 79, pi. ii, figs. 11, 12.

— — Brady, 1868. Proc. Phil. Soc. Glasgow, vol. vi, p. 355.

— — Anon., 1870. Sci. Gossip, p. 10, fig. 22.

Teuncattjlina Ungerana, Beuss, 1870. Sitz. k. Ak. Wiss. Wien, vol. Ixii, p. 490,

No. 3 ; and SchlicU, 1870, Pietzpuhl,

pi. xxi, figs. 1— 3.

Planorbulina Ungeriana, P., J., and B., 1871. Ann. Mag. N. H., ser. 4, vol.

viii, p. 174, No. 78, pi. xii, fig. 130.

Planorbulina Ungehiana, Morris, 1876. Lect. Geol. Croydon, p. 8, fig. 2^.

— — Terrigi, 1880. Atti Aoc. Pont. N. Liucei, vol. xxxiii,

p. 203, pi. iii, fig. 53.

Teuncatultna Ungeriana, Hanthen (1875), 1881. Mitth. Jahrb. TJng. Geol.

Anstalt, vol. iv, p. 72, pi. viii, figs. 7 a, b.

Planorbulina Ungeriana, Ooes, 1882. K. Sven. Vet.-Ak. Hand!., vol. xix, No.

4, p. 100, pi. vii, figs. 234—236.

— — var. AEFiXA, Ooes, 1882. Ibid., p. 103, pi. vii, figs.

237—241.

Teuncatulina Ungherana [Ungeriana], Hanihen, 1883. Ertekez., &c., vol.

xiii, No. 1, p. 12; 1884, Math. u.

Nat. Berichte Ungarn, vol. ii, p. 133»

— Ungeeiana, Brady, 1884. Eeport ' Challenger,' p. 664, pi. xciv,

figs. 9 a—c.

Planorbulina Ungeriana, Sherlorn and Chapman, 1886. Journ. Eoy. Micr. Soc,

ser. 2, vol. vi, p. 757, pi. xvi, figs. 16 a

—

c.

Teuncatulina Ungeriana, Fornasini, 1886. Boll. Soc. Geol. Ital., vol. v, p. 144.

— — Brady, 1887. Journ. E. Micr. Soc, p. 921.

— — A. Agassiz, 1888. Voy. 'Blake,' vol. ii, p. 169,

fig. 518.
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Teuncatulina involtjta, 'Fi-anzenau, 1889. Math. u. Naturw. Berichten aus

Ungarn, vol. vii, p. 263, pi. iv, fig. 4.

EoTALiA, sp., Beissel, 1891. Abbandl. K. Preuss. Geol. Landes., n. s., part 3,

p. 73, pi. xiv, figs. 20—24 (thick variety).

Tbuncatulina Ungeeiana, Terrigi, 1891. Mem. E. Com. Geol. Ital., vol. iv,

p. 106, pi. iv, fig. 9.

— — Be Amicis, 1893. Boll. Soc. Geol. Ital., vol. xii,

p. 447.

— — A. Silvestri, 1893. Atti Eendic. Accad. Sci. Lett.

Arti Zelanti Acireale, vol. v, p. 19,

pi. iv, figs. 39—41.

— — Egger, 1893. Abh. k. Bayer. Ak. Wiss., vol. xviii,

part 2 (not descr.), pi. xvi, figs. 19—21.

Planoebulina UngeriajSta, Ooes, 1894. K. Svensk. Vet.-Akad. Handl., vol. xxv,

No. 9, p. 90, pi. XV, fig. 780.

Tbuncatulina Ungeeiana, De Amicis, 1895. Nat. Sicil., Ann. xiv, pp. 53 and 63.

Planoebulina Ungeeiana, Goes, 1896. Bull. Mua. 0. Z., Harvard Coll., vol.

xxix, p. 71.

Characters.— Shell free, orbicular, depressed; consisting of about three

revolutions in a complanate spire ; aboral side convex, depressed at the umbilicus ;

oral surface nearly flat; periphery thin, often acutely carinate. Chambers

numerous (8—12), convex, extending to the umbilicus, and bounded by sinuous

septal lines on the aboral side. Foramina generally very numerous and con-

spicuous ; oral surface of the shell often granular.

The regular Planorhulinse present so unbroken a series that it must always be

a matter of individual judgment, rather than one of strict rule, how its subdivision

should be effected. Hence, out of deference to the opinion of other authors, we

have presented a somewhat limited synonym of P. JJngeriana, else we know of no

permanent characters which would have precluded our adding P. Akneriana and

many other so-called species to the list ; for example, Botalina tuberculifera, Reuss,

Rotalia granosa, Reuss, Truncatulina horrida, Karrer, which differ from the

normal form in their increased tendency to a granular or tubercular condition,

especially of the lower surface.

Occurrence.— Truncatulina TJngeriana has a wide geographical and bathy-

metrical range. The ' Challenger ' Report records its occurrence in the North

and South Atlantic, the North and South Pacific, and the Mediterranean. We
have numerous specimens in our own Collection from the Indian Ocean.

In a fossil condition it has been recorded from the Cretaceous of Swanscombe,

Kent ; the Eocene (London Clay) ; the Oligocene of Germany ; the Miocene of

Malaga, Italy, Vienna, and Muddy Creek (Victoria), and the Pliocene of Garrucha

(Spain), Italy, and St. Erth. In the Coralline Crag we have it from every zone

examined.
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Genus—Trochotoma, Deslongcham;ps, 1842.

" Shell trochiform, conical or depressed ; base iiifundihidiform ; whorls hut sllghtbj

convex, heeled ; sinus hand obliterated up to the lip, with the exception of an oblong

fissure, chohed in the middle, bipartite; aperture subquadrangular, oblique; lip

simple and ivithout slit; columellar lip deeply sunk in the false umbilicus, entire,

sinuous'^—FiscHEE.

Specimens in our Inferior Oolite, whicli exhibit the more interesting characters

of this genus, such as the strangulation of the fissure, and the sinuous or toothed

character of the columellar lip, are exceedingly rare. This partly arises from the

false umbilicus being plugged up with matrix. The toothed character of the

columellar lip is well shown in a specimen of Trochotoma Lindonensis, from

Lincoln (PI. XLI, fig. 9). Fischer in 1885 constituted the section, Didymodon, on

this feature, the type being Trochotoma quinquecincta, Zieten, from the Corallian

of Nattheim, which in many respects resembles the Lincoln specimen.

The genus Trochotoma in this country is mainly confined to the Lower Oolites,

being most abundant in the Bathonian section. The lowest horizons of our Inferior

Oolite in Dorsetshire contain some forms which in Normandy are quoted from

the Lias, such as Trochotoma gradus. We may admit that T. gradus, T. affinis,

and T. calix are little more than varieties of one tabulate form.

386. Trochotoma calix, Phillips, 1829. Plate XLI, figs. 1 a,l &, variety from the

Cotteswolds, approaching T. affinis,

Deslongchamps ; figs. 6 a, 6 b. 6 c,

typical form from the Dogger ; tig. 7.

1829. SoLAEiUM CALIX, Bean, MS. Phillips, Greol. Yorks., pt. 1, p. 157, pi. xi,

fig. 30.

185-i. Teochotoma calyx, Phillips. Morris, Cat., p. 280.

1875. — — — Geol. Yorks., pt. 1, 3rd edit., p. 259.

1885. — CALIX, Phillips. Hudleston, Geol. Mag., dec. 3, vol. ii,

p. 156, pi. iv, figs. 6, 6 «, 6 h.

Non Pleueoxomaeia calix, (VOrbigny. Terr. Jur.,vol. ii, p. 476, pi. ccclxxxiii,

figs. 6, 7.

Bibliography, 8fc.—On the view that we should separate T. calix from T. gradus

and T. affinis, the synonymy given by me in the ' Geol. Mag.' is too comprehensive.

The type specimen of Solarium calix is not, I believe, to be found at York,

59
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but Phillips' figure is characteristic. There are two varieties in the Dogger

which we may refer to 2\ calix. Specimens are not uncommon, but the state of

preservation is indifferent.

Description (more depressed variety) :

Height . . . . .16 mm.

Basal diameter . . . .24 mm.

Spiral angle about . . . . 90°.

Shell trochiform, tabulate, and profoundly excavated. "Whorls (five) nearly

rectangular, with a close suture. In some specimens the whorls of the spire show

only one keel ; but in others, where the spire is relatively higher, a lower keel is

exposed. The upper keel is situate at the angle, and carries the obliterated fissure-

band. Spiral ornament regular and in raised lines, which are somewhat wide

apart (see fig. 7) and ropy, the sides of the whorls being somewhat concave.

The body-whorl exhibits a well-defined lower keel which is thick and sub-

angular at the periphery ; hence the bod^'-whorl is strongly bicarinate and

subconcave. The base is widely excavated. The aperture is depressed and

oblique, but the available specimens from the Dogger do not admit of any close

description. The loop is long and narrow, and its presence is often indicated on

the upper keel by a raised border. In other specimens the loop, having been a

source of weakness, causes a deflection in the continuity of the keel.

The variety from the Cotteswolds (figs. 1 a, 1 h), which presents features inter-

mediate between T. calix. and T. affinis, has a narrower spiral angle and a larger

habit of growth. In some of these specimens it is possible to note the sinuous

character of the columellar lip.

Relations and Distribution.—The features on which it is relied to separate

T. calix from its undoubtedly close relatives, T. gradus and T. affinis, are possibly

of little biological value. There really is very little difference except as to size,

and, to some slight extent, in ornamentation. The truth is that all these tabulate

Trochotomas are very much alike. Yet in the Dogger and partially also in the

Cotteswolds certain small forms or races prevail which we know as T. calix;

whilst in the Anglo-Norman area larger and more markedly tabulate forms, such

as T. gradus and T. affinis, occupy the ground.

T. calix is fairly abundant in the ajmlinus-zone (Dogger) of Yorkshire, and

a very similar form, with a very thick basal rim, occurs in the opalinus-zone of

Frocester Hill. In the Oolite-Marl horizon (Murcliisonse-zoue) we also get these

small forms with the thick basal rim, as well as others of a larger size (figs. 1 a,lb)

where this feature is not so conspicuous. In the base-bed at Lincoln (MnrchisonaS'

zone) are forms showing the connection between T. calix and T. Lindonensis.
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387. Trochotoma gradus, Veslongclim'nfs, 1842. Inferior Oolite variety. Plate

XLI, figs. 2 and 3.

1S42. TnociiOTOMA geadus, DeslongcTiamps. 31em. Soc. Linn. Norm., vol. vii,

p. lOG, pi. viii, figs. 4—7.

1873. — — — Tawney, Duudry Gasteropoda (p.

53), 45.

Syn. DiTEEMAEiA EiCAEiXATA, d'Orlignij. Terr. Jur., vol. ii, p. 380, pi. cccxl,

figs. 8—11.

BlbliograpJiij, ^x.—The fossils described under tlie above title are not exactly

the same as T. gradus, which in Normandy is regarded as a Liassic species. They

are in fact intermediate between T. gradus and T. affinis.

Description :

Height..... 28—30 mm.

Basal diameter . . . .40 mm.
Spiral angle . . . .95°.

Shell trochiform and broadly tabulate, with a somewhat obtuse apex; whorls

of the spire almost rectangular and increasing by wide steps, being strongly

angulated towards the middle. The ornaments consist of regular spiral lines,

which pervade the entire shell and are somewhat wide apart; the lines are

decussated obliquely. Sutures close.

The body-whorl is strongly bicarinate, the anterior carina forming a blunt

angle at the periphery, whilst the space between the carinse is considerably

excavated. The base is infundibuliform and rounded towards the periphery, which

is striated like the spire. Aperture for the most part concealed in all specimens

available to me.

Relations and Distribution.—This is a tabulate form of TrocJiotoma. All my
specimens are from Coker, occurring in beds which yield such an abundance of

Cirrus (Murchisonse-zone). Tawney mentions its occurrence at Dundry, but

possibly this might be held to include 1\ affinis.

388. Trochotoma affinis, Deslongchamps, 1842. Plate XLI, fig. 4.

1842. Teochotoma ArriNis, Deslongchamps. Mem. Soc. Linn. Norm., vol. vii,

p. 1U6, pi. viii, figs. 8—10.

Syn. DiTEEMARiA AFriNis, iVOrhigiij/. Terr. Jur., vol. ii, p. 381, pi. cccxli,

figs. 1—3.

— Teochotoma caeinata, Lijcett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 417 ; aud Cotteiwold Hills, pi. iv,

fiff. 5.
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Description :

Height . . . . .26 mm.
Basal diameter . . . .32 mm.
Spiral angle .... 85°.

This is a less broadly tabulate form than the one previously described, the

whorls being higher and the apex sharper. In some cases also the whorls are

more numerous (six to seven). In other respects similar to T. gradus.

Relations and Distribution.—The figured specimen is from Stoford, and may
be taken as the representative of T. affinis. Lycett figured his T. carinata with

the fossils of the Sjnnosa-stage.

As before observed, we are almost entitled to look upon T. calix, T. ajffinis, and

T. gradus as varieties of one species ; where T. gradus is a large tabulate form

with about six whorls and an obtuse apex, T. affinis is a large subtabulate form

with higher whorls and a sharper apex ; whilst T. calix is a small subtabulate form

with five whorls and a very obtuse apex.

389. Trochotoma depeessiuscula, Lycett, 1850. Plate XLI, fig. 10.

1850. Trochotoma. DEPEESSitrscu^A, Lycett. Ann. Mag. Nat. Hist., 2nd ser.,

vol. vi, p. 417.

1853. — — — Proc. Cotteswold Nat. Club,

vol. i, p. 78.

Cf. also — DiscoiDEA, Romer. Morris and Lycett, Grt. Ool. Moll.,

pt. i, p. 84, pi. X, fig. 10.

Bibliography, ^x.— T. depressinscula was not accepted by Morris in 1854, nor

by Hudleston and Wilson in 1892. The type specimp" is in the Jermyn Street

Museum.

Description

:

Height . . . . .13 mm.
Basal diameter . . . .24 mm.
Spiral angle .... 100°.

" Depressed ; whorls five, narrow and angulated ; ribs below the angle three,

above more numerous. Upper surface of the whorls concave, lower flattened ; base

striated, excavation large not deep, height half the basal diameter."

Belations and Distribution.—More depressed even than T. gradus, and less

strongly bicarinated. It is nearly related to " T. discoidea, Romer," of the Great

Oolite Mollusca, and may be the same as that form.
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390. Trochotoma Lindonensis, sp. nov. Plate XLI, figs. 8, 8 a, and 9.

But cf. Teochus quinquecinctus, Zieten. Verstein. Wurt., p. 46, pi. xxxv,

fig. 2 (Trochotoma quinquecincfa,

Zieten, Fischer, Man., p. 848).

C£. also Teochotoma calix, Phillips. Lycett, Cotteswold Hills, pi. iii, fig. 6

(fossils of the Fimhria-'dtSige)

.

Description

:

Height . . . . .9 mm.
Basal diameter . . . .11 mm.
Spiral angle . . . . . 80°.

Shell thick, conical, subtabulate, and largely excavated. Spire rather obtuse

at the apex, otherwise regular. Number of whorls five to six ; these are angular

with a narrow tabular ledge and steeply sloping flanks ; sutures slightly canali-

culate. The ornaments are sharp and conspicuous ; the narrow posterior flat

area of each whorl is marked by a strong granular spiral line between two deep

sulci ; the upper carina at the angle of the whorls is boldly prominent and somewhat

subdivided, although there is no actual fissure-band; there is a single spiral rather

below the middle of the side of the whorl (fig. 8 a), and this is followed by a sort

of double basal keel, which causes the whorls of the spire, except at the extreme

apex, to be bicarinate.

The body-whorl is strongly bicarinate with a very full and bluntly angular

periphery, which is spirally striated up to the margin of the excavation. The

loop is long and narrow. The aperture is subquadrangular, but curiously indented

owing to the sinuous and toothed character of the columellar lip ; the outer lip is

thin at the margin, but toothed and grooved internally, in connection apparently

with the loop.

Relations and Distribution.—The Lincoln shells are, in some cases, so well

preserved as to exhibit characters which may exist in other British specimens of

Trochotoma, but are yet obscured by the plugging of the basal cavity ; hence a

comparison with T. calix, for instance, is difficult. T. Lindonensis is related to

T. calix jvi&t in the opposite direction to the latter' s affinity for T. gradus. But it

is distinguished from T. calix by its more conical outline, higher spire, and narrow

tabulation ; also by the invariable bicarination of the spire whorls, and the very

considerable difference in the details of ornament. The specimen figured by

Lycett as T. calix from the Fimhria-stage of the Cotteswolds possesses some of

the features of T. Lindonensis, especially as regards ornament, and seems to be a

kind of intermediate form.

On the other hand, T. Lindonensis presents a strong resemblance to T. quinque-
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cincta, a Corallian species, and may possibly be identical. T. Lindonensis is rather

abundant in the " base-bed " at Lincoln {3£urchisonge-zone) , where it seems to

replace T. calix. Specimens of Trochotoma from the Ironstone of Duston also

possess considerable resemblance to the Lincoln shells.

391. Teoohotoma funata, Lycett, 1850. Plate XLI, figs. 5 «, 5 &.

1850. Trochotoma funata, Lycett. Ann. Mag. Nat. Hist., 2Dd ser., vol. vi, p. 417.

1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 78.

1854. — — — Morris, Cat., p. 280.

Bibliographj, Sfc.—The acceptance by Morris of this species as an Inferior

Oolite fossil is a strong point in its favour, but owing to the absence of any

material evidence it was not listed by Hudleston and Wilson. Since that time a

specimen answering fairly well to Lycett's diagnosis has been obtained from the

Pea-o-rit of Nailsworth Hill. In some respects this specimen reminds me of

Pleurotomaria}

Description :

Height . . . . .12 mm.

Basal diameter . . . .14 mm.

Spiral angle..... 65°.

" Elevated, acuminated, nearly smooth ; whorls convex, their lower portions

flattened, with numerous encircling granulated ribs, faintly traced ; basal excava-

tion contracted. Height about equal to the basal diameter."

The aperture of the figured specimen has greatly the aspect of Pleurotomaria^

but I cannot find any trace of the sinus-band.

Family—FISSURELLID^.

Shell conical, limpet-shaped', apex, recurved', nucleus spiral, often disappearing

in the course of growth ; anterior margin notched or shell perforated ; muscular

impression horseshoe-shaped, open in front.

There are three genera of this family in the Inferior Oolite, Bimula being the

most characteristically developed. In the case of Emarginula the anterior notch

is not always in evidence. It is probable that the shells in the Jurassic Rocks

1 Lycett also described ^' Pleurotomariafunata^
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hitherto referred to Fissitrella belong to another genus, possibly to Pundurella.

I have never seen either in the Inferior Oolite or the Great Oolite a true keyhole

Limpet.^

I have not seen any members of this family in the Dorset-Somerset district,

nor in the Yorkshire Dogger. Inferior Oolite specimens are from the Cotteswolds

and the Lincolnshire Limestone, but in all cases somewhat rare.

Genus—Emarginula, LamarcJc^ 1801.

Shell oval, conical, elevated^ with the apex recurved ; surface cancellated ; anterior

margin notched ; nucleus spiral ; slit variable in extent.

392. Emarginula scalaris, Soioerbi/, 1826. Plate XLI, figs. 12 a, 12 b. N.B.—In

the figured specimen the intercostal lamellse have

perished.

182G. Emaeginula scalaeis, Sotverli/. Min. Conch., pi. dxix, figs. 3 and ? 4.

1851. — — — Morris and Lycett, Gt. Ool. Moll.,

pt. i, p. 88, pi. viii, fig. 4.

1854. — — — Morris, Cat., p. 246, as from the Great

Oolite and Inferior Oolite.

1885. Emaeginula scalaeis, Sowerhj. Cossmann, Etage Bathonien, p. 34G,

pi. xii, figs. 39 and 40.

? Non — — — Deslongchamps, Mem. Soc. Linn.

Norm., vol. vii, p. 125 ; and ? pi. vii,

figs. 30—32.

Bibliography, Sfc.—The Ancliff fossils differ somewhat from those now figured ;

but the differences are probably due to mineralisation to some extent.

Deslongchamps' identification is held by Cossmann to be incorrect, and he has

named the species so identified E. Beslongchamysi.

Description (based on specimens from the Lincolnshire Limestone)

:

Length ^ c . . . A mm.
2-75 mm.
2*75 ram.

AVidth I, Approximate .

Heisfbt'&'

Shell elevated, apex posterior, periphery ovate, with slight expansion of the

anterior area. The ribs, about seventeen in number, are nearly equal and

^ PI. viii, fig. 5, of Morris and Lycett's work must, I fear, be regarded as the result of artistic

treatment.
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promiuent, but considerably narrower than the intercostal spaces. The latter are

traversed by a system of cross-lines or lamellae, giving the shell a scaly appearance

(scarcely seen in the figured specimen). The two ribs which enclose the fissure

approximate, but of the length of the fissure it is not easy to speak with certainty.

The margin was probably crenulate.

Relations and Distribution.—This form, which most nearly approaches

E. scalaris of the Great Oolite, is fairly abundant in what is believed to be the

tipper part of the Lincolnshire Limestone at Spittlegate Quarries. The species is

quoted by Lycett from the Inferior Oolite of Leckhampton, but I have not seen any

satisfactory specimens from that quarter.

393. Bmaeginula. Leckhamptonensis, Lycett, 1850. Plate XLI, figs. 11 rt, 11 b.

1850. Emaeginula Leckhamptonensis, Lycett. Anu. Mag. Nat. Hist., 2nd

ser., vol. vi, p. 415.

1853. _ _ _ Proc. Cotteswold Nat. Club,

vol. i, p. 7(5.

Description.—"Oval, depressed; apex posterior; costge large, rounded and

tuberculated, where crossed by encircling lines; costse twenty-six in number."

The figured specimen answers in many respects to Lycett's brief diagnosis,

especially as to its oval shape and depressed character, but the costse are no more

than twenty in number. The following are the dimensions of the figured specimen,

which is from Leckhampton.

Length ^ f . . . 2"5 mm.
Width \ Approximate

Height
J

2 mm.
1*25 mm.

394. Bmarginula Lindonensis, sp. nov. Plate XLI, figs. 14 a, 14 b ; and ? 13 a,

13 6.

Description

:

Length . .. . . .4 mm.
Width . . . . .3 mm.
Height ..... 2-75 mm.

Shell elevated, apex very posterior, periphery ovate and rather expanded

anteriorly. Number of ribs twenty-five to twenty-six, prominent and wide. The

intercostal spaces have closely-set lamellee which infringe upon the costse and

produce a granular appearance ; very fine intermediate costae may also be noticed.

There is but slight approximation of the pair of ribs which contain the fissure.
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Relations and Distribution.—This is an elegant little shell belonging to the

more highly ornamental species of Emarginula, represented in the Great Oolite by

JE. De^longcliampsi, Cossmann. The number of ribs and general ornamentation

answer to E. Lechhamptonensis, Lycett. But this is an elevated species, whereas

E. Leckhamptonensis is a depressed one. The " base-bed " at Lincoln has furnished

the type, besides two smaller forms of similar shape but with fewer ribs.

The specimen (Figs. 13 a, 13 h) from the Lincolnshire Limestone of Stoke Lodge,

with much the same dimensions and ornamentation, has a less oval periphery and

only twenty ribs. In some respects this form seems intermediate between

E. scalaris and E. Lindonensis.

395. Emarginula granulata, Lycett, 1850. Not figured.

1850. EMAitC4i>'ULA GRANTTLATA, Lijcett. Ami. Mag. Nat. Hist, 2nd ser., vol.

vi, p. 415.

1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 76.

1854. — — — Morris, Cat., p. 246.

Bibliography , Sfc.—There must have been something unusually satisfactory in

this species to induce Morris, who ignored the majority of Lycett's Inferior Oolite

list, to give it a place in his catalogue. Hudleston and Wilson did not recognise

it. Lately, however, the Brodie-Lycett collection has been acquired for the

Jermyn Street Museum, and what purports to be a named specimen from the

shelly freestones of Leckhampton is available for inspection.

Description —" Ovately globose; apex curved posteriorly; costge numerous,

very fine, with others still more delicate alternating, and rendered granular by

transverse encircling lines."

'

Genus—Rm\]hk, Defrance, 1819 (? 1827).

Shell having a general resemblance to Emarginula, but more capuliform, with a

perforation on the midrib near the anterior margin, inhich is itself entire.

Fischer, who regards this as a sub-genus, expresses a doubt whether the shells

of the Mesozoic rocks, referred to Bimula, have precisely the same interior

structure as those of more recent date.

^ Lycett, 'Ann. Mag. Nat. Hist.,' 2nd ser., vol. vi, p. 410, also quotes E. planicostula,

DesloDg., from the I. O. of Leckhampton, and this is accepted by Morris.

60
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396. RiMULA CLATHRATA, Soivevbij, 1826. Plate XLI, figs. 15 «, 15 h.

1826. Emakginula clatheata, Sowerhy. Min. Conch., pi. dxix, fig. 1.

1851. EiMULA CLATHRATA, Sowerbi/. Morris and Lycett, Gt. Ool. Moll., pt. i, p. 86,

pi. viii, fig. 1.

1854. _ _ _ Morris, Cat., p. 276, from G. O. only.

1885. — — — Cossmann, Etage Bathonien, p. 3i2, pi. vi,

figs. 31—33.

Bibliography
,

^c.—Essentially a Great Oolite species, tbe type being from

Ancliff, rare at Mincliinliampton ; stated by Cossmann to be tolerably abundant

at Epernay. Quoted by Lycett from the Inferior Oolite, Leckhampton. I have

not seen satisfactory specimens myself from that locality. On the other hand, the

Lincolnshire Limestone, which contains so many Bathonian forms, has yielded

quite a series of fossils at Stoke Lodge, which may fairly be ranked under

B. dathrata, though somewhat more angular in outline than the Ancliff shells.

Description (Inf. Ool. variety)

Length of base
"

Width

Height j [
. . 5 mm.

Shell capuliform with a perfectly oval base and curved apex, which projects

considerably beyond the posterior margin. The convex dorsal area is somewhat

flattened on each side of the very conspicuous midrib, which is separated from the

ribs of either flank by a considerable space. From eight to ten strong longitu-

dinal ribs on each side ornament the surface, and these are strongly decussated by

transverse ribs producing nodes at the points of intersection : subsidiary longi-

tudinal ribs may also be noted. The midrib is thick, and the lower edge of the

perforation at a considerable distance from the anterior margin.

Relations and Distribution.—The size, the somewhat rounded back, and

especially the regularly nodose ornamentation, may serve to distinguish this from

any other species of Bimula in the Inferior Oolite. My specimens are all from

Stoke Lodge.

r . .6 mm.
approximate I . . 4*5 mm.

397. RiMULA RUGOSA, sp. uov. Plate XLI, figs. 16 a, 16 b.

Descrijjtion :

Length

Width

Height

4 mm.
approximate -! ... 2"5 mm.

[ ... 275 mm.
Shell small, conical, elevated ; base oval, apex strongly curved posteriorly,

sides compressed. The midrib and the two diverging lateral ribs on the anterior
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area constitute a tricarinate figure, whilst smaller ribs to tlie number of about

nine on each side occupy the flanks and posterior area. Extremely rich trans-

verse ornament pervades the entire shell. The perforation (incorrectly shown

in the apical figure) is at some distance from the anterior margin.

Belations and Distribution.—Differs from B. tricarinata, Sow , in being more

elevated, in the less square outline of the anterior margin, and in the stronger

character of the side ornaments. Two specimens from the " base-bed," Lincoln.

398. RiMUTA SUBTRICARINATA, sp. nov. Plate XLI, figs. 17 fl, 17 h.

Descrijjtion.—This is an extremely small shell, so that even approximate

measurements are difficult to obtain. Fairly elevated, with the apex curved so as

to slightly overhang the posterior margin ; with three conspicuous anterior ribs,

of which the midrib is much the thickest, whilst the other two are thin and

divergent; these constitute a tricarinate figure with a squarish anterior margin.

The sides and posterior part of the shell are thickly costated, and the whole

surface is marked with transverse lines, so as to produce a close and delicate

reticulation throughout. The perforation is fairly distant from the anterior margin.

Belations and Distribution.—While evidently related, as regards its general

figure, to B. tricarinata, Sow., the ornaments in this species are much closer and

finer, also the two divergent anterior ribs are more slender. There are five

specimens in my collection from the Pea-grit of Leckhampton.

399. RiMULA ALTA, Lijcett, 1850. Plate XLI, figs. 18 a, 18 b.

1850. EiiARGiNTJLA ALTA, Lj/ceff. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 416.

1853. — — — Proc. Cotteswold Nat. Soc, vol. i, p. 77.

Bibliogra.phij, Sj'c.—Morris does not quote this species in his ' Catalogue ' (1854),

Fortunately there is one well-preserved specimen in the Jermyn Street Museum,

which may be accepted as the type. This is evidently a Bimida, and is so marked

in that collection.

Description :

Length of base . . . . 5*5 mm.
Width . . . . .3-75 mm.
Height . . . . .5 mm.

" Shell much elevated, compressed laterally ; apex curved posteriorly, the

convex side beneath the apex having narrow, simple, smooth, elevated ribs, of
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which the middle one is the most prominent ; there are also slight traces of

smaller costee upon the flattened sides of the shell ; the height exceeds the length

of the aperture ; rare."

This diagnosis agrees with the specimen in the Jermyn Street Museum,
although, according to my measurements, the height does not quite equal the

length of the base.

Relations and Distribution,—The relative height and compression may serve to

distinguish this from any other species of Biinala, though it is evidently related

to the species erroneously identified by Morris and Lycett (' Great Oolite Moll.,' pt. i,

p. 87, pi. viii, fig. 3), with Bimula {Emarginula) i?Zoiu', Deslongchamps. The form

figured by Morris and Lycett has been referred with a query to B. Deslongchampsi,

Cossmann (' £t. Bath.,' p. 342, pi. xii, figs. 83—34). Bimula alta,as, a species, is

based on a single good specimen from Leckhampton.

400. RiMULA ooLiTiOA, sp. uov. Not figured.

This name I propose for the forms in the Inferior Oolite which several British

authors have referred, under the generic title of Bimula, to Emarginula Blotii,

Deslongchamps.^

Descri'ption.— Shell small, strongly tricarinate, sides much compressed and

flattened, and ornamented by seven or eight curved costge of considerable

prominence. The two intercarinal grooves are narrow, and show no trace of an

intermediate rib. Transverse scalate ornament pervades the shell. Other

indications clearly those of a Bimula and not of an Emarginula.

Belations and Distribution.—Differs from B. tricarinata, Sow., in its narrow,

compressed, and elongated form : not so elevated as B. alta, which also possesses

somewhat different lateral ornamentation ; resembles the Great Oolite species

^ Thu8 we find the following identifications :

1851. EiMTJLA Blotii, Deslongchamps. Morris and Lycett, Gt. Ool. Moll., pt. i,

p. 87, where it is stated to occur in

the shelly roestone at Leckhampton.

1854. — — — Morris, Cat., p. 275, both in G. O. and

LO.
1875, — 'Qlottii {s,\c), Deslongchamps. Judd, Geology of Eutland, p. 282,

as a fossil of the Inf. Ool. in the

Midlands (Etheridge).

1892. — Blotii, Beslongchatnps. Hudleston and Wilson, Cat., p. 116,

both in G. O. and I. 0. This view

was based on the identifications of

the authors previously quoted.
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figured by Morris and Lycett (Great Oolite Moll., pt. i, p. 87, pi. viii, fig. 3), but is

more compressed, more sharply angular, and quite devoid of the intermediate ribs

in the intercarinal grooves.

There are three specimens from the Leckhampton freestones in the Brodie

Collection.

Genus—Punctueella, Lov.-e, 1827.

Shell conical^ elevated, apex slightly recurved ; perforation in front of the apex,

small; interior exhibiting a raised border behind the aperture, and on a level with the

apex; external surface cancellated.

Mons. Cossmann was probably one of the first to point out that the Jurassic

forms hitherto referred to Fissurella might with more justice be assigned to

Puncturella. I have already stated that no true Keyhole Limpet has been seen

by me from the Jurassic Rocks.

401. PoNCTUEELLA ACUTA, I)esZo?2^c/iaw^s, 1842. A micromorj)h, PL XLI, figs 19 o,

19 6, 19 c.

18 J2. FissuEELLA ACUTA, DesIonffcJiamps. Mem. Soc. Linn. ^N'orm., vol. vii,

p. 122, pi. vii, figs. 22—24.

ISol. — — — Morris and Lycett, Great Ool. Moll.,

pt. i, p. 85, pi. viii, fig. 5.

1885. PuNCTTJRELLA ACUTA, BeslongcJiamps. CossinanD, Etage Batlionien, p. 344,

pi. vi, figs. 25 —27.

Description.—The length of the figured specimen is about 2 ram., width and

height a little less. The base is nearly circular, the apex subcentral. Radial

costse are numerous and close, and decussated by finer transverse lines, the points of

intersection being marked by small rounded granulations. The perforation aj^pears

to be a little in front of the apex, and very narrow. The internal border or septum

is distinctly visible in the figured specimen.

Relations and Distribution.—These micromorphs from the Peagrit of Leck-

hampton possess such a general resemblance to Deslongchamps' species that this

identification seems legitimate. There are four specimens in my collection, all

about the same size.
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i^amt7?/—CALYPTR^ID^.

" Shell llm'pet-lilce, with the apex more or less spiral ; interior simple or divided

hy a shelly in-ocess, variously shaped, to which the adductor muscles are attached.^^—
S. P. Woodward.

Genus—Capulus, Montfort, 1810.

^' Sliell conical, apex posterior, spirally recurved: aperture rounded ; muscular

impression horseshoe-shaped."—S. P. Woodwaed.

Since Cajndns dates from Paleozoic times, we need not be surprised at finding

it in beds of Jurassic age. The two following species are somewhat more oval

than is usual in this genus.

402. Capulus eugosus, Sowerly, 1816. Plate XLII, figs. \ a,ll),2a,2h.

181G. Patella, eugosa, Sowerhy. Miu. Conch., pi. cxxxix, fig. 6.

1851. _ _ _ Morris and Lycett, Gt. Ool. Moll., pt. 1,

p. 89, pi. xii, figs. 1 a—\e (non fig. If).

1885. Patella (Helcion) eugosa, Sowerhy. Cossmaun, Etage Bathonien,

p. 349, pi. xii, figs. 1—5.

1894. Capulus eugosus, Sowerhy. Bohm, jS'eues Jahrbucb, 1894, Bd. i, p. 201.

Syn. or var. Patella Tessonii, Deslonycliamjis. Mem. Soc. Linn. Norm., vol. vii,

p. 113, pi: vii, figs. 3 and 4.

Bibliography, c^'c.—Patella rugosa was originally described by Sowerby from

the Great Oolite of Minchinhampton, where it is extremely abundant, but for the

most part much worn, like many of the Minchinhampton shells. Hence the slight

spiral apex is in no case preserved in the Minchinhampton fossils. The species is

very much rarer in the Inferior Oolite, yet specimens from the Lincolnshire

Limestone, such as the one figured, do occasionally exhibit the capuliform apex

Such specimens had been in my Collection for some years, when Herr Bohm
(op. cit.) was able to demonstrate that P. rugosa is in reality a species of Capulus.

Description.—The figured,specimen has the following dimensions :

Length . . . .44 mm.
Width , . . . .34 mm.
Height . , . . .12 mm.
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Shell conical-depressed ; base oval, but slightly expanding anteriorly ; apex

posterior with a slender spiral curve. The strong radiating ribs are closely

arranged and decussated by encircling growth-lines, which are crowded on the

posterior side, wide apart anteriorly. The actual apex is smooth, and presents an

extremely small spiral knot, but the radiating ribs commence at a very early stage

(figs. 2a,2h).

Relations and Distribution.—Whether Gapulus or Patella, this is by far the

most abundant limpet-like shell in the Jurassic rocks. P. Tessonii may be regarded

as a megalomorph from the " Oolithe ferrugineuse " of Moutiers, where the radial

costae are wide apart.

Capulus rugosus is certainly rare in the Inferior Oolite of this country.

It is quoted from the "roestone " of Leckhampton Hill. I remember also to have

seen a specimen of considerable size from an inland locality of the Yorkshire

Dogger. Though by no means abundant, it is better represented in the Lincoln-

shire Limestone than in any other beds of Inferior Oolite age, e. g. Stoke Lodge,

Ponton, and Weldon. Varieties of this species may also be noted in beds of later

age than the Great Oolite.

403. Capulus ancyloides, Sowerbij, 1824. Plate XLII, figs. 3 a, 3 h.

182J;. Patella ancyloides, Soioerhy. Min. Couch., pi. cdlxxxiv, fig. 2.

1851. — EVGOSA, Sowerbi/, pars. Morris and Lycett, Gt. Ool. Moll., pt. 1,

p. 89, pi. xii, figs. 1/, ly.

Bihliographf, ^x.—Originally described from Ancliff. Sowerby noted the

decidedly spiral apex, " which being turned to one side makes it resemble the

Ancijliis fluviatilis." Morris and Lycett regarded it as the immature form of

" Patella " rugosa. There is only one specimen in the Sowerby type collection at

the British Museum, somewhat cracked, but otherwise in good condition.

Description

:

Length . . . . . 6'5 mm.
Width . . . . .5 mm.
Height . . . . .2 mm.

Shell conical-depressed, smooth ; base oval, apex spiral and posterior. The

spiral coil is relatively large, and is marked by fine strias (not sufficiently shown

in fig. 3 li) ; the rest of the shell is devoid of all ornament, except concentric lines

of growth, which become strong towards the margin.

Relations and Distrihution.—The apical conditions of Capulus {Patella)

ancyloides are so different from those of Cajndus rugosus, that this alone would
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justify their separation ; whilst in the shell itself the rugose radial ornamentation

of the latter species is entirely wanting.

Eare in the Great Oolite of Ancliff and Minchinhampton. My own specimens

are from the Lincolnshire Limestone (Inferior Oolite) at Stoke Lodge, whence

several interesting fossils have been procured; rare.

Family—7ATELLIBM

.

Shell conical, with apex turned forwards ; muscular impression horseshoe-shaped,

open in front.— S. P. "Woodward.

The PateHids of the Jurassic rocks have been described under several genera,

viz. Patella, Scurria, Acmaa, Scurriopsis, Guerangeria, Deslongchampsia, &c. In

the Inferior Oolite of this country we do not possess many more than half a dozen

species, and these on the whole are scarce and locally distributed. In the absence

of special evidence these will be described primarily under Patella.

Genus—Patella, Lhmxus, 1758.

SJiell ovatehj conical, with an oblong or oval base; apex subcentral, or inclining

toivards the anterior side ; internal surface smooth ; margin of the aperture entire.

Section A without radial ornament (? = Scurria, Gray).

404. Patella inornata, Lycett, 1850. Plate XLII, figs. 4 a, 4ib.

1850. Patella inornata, Li/cett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 415.

1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 7U.

?Syn. — — Morris and LijCett. Gt. Ool. Moll., pt. 1, p. 93,

pi. xii, figs, 11, 11 a.

Description :

Length . . . . .30 mm.
Width . . . .18 mm.
Height . . . . .9 mm.

" Ovate, smooth ; apex pointed, moderately elevated, subcentral, but posterior

and inclined slightly forwards."
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In specimens from the Great Oolite the figm^e is stated to be a more lengthened

oval, whilst the apex is somewhat more elevated.

Belatlons and Distribution.—Less orbicular and less conical than P. nltida

;

moreover, in this species, the convex side (not sufficiently convex in fig. 4 a) is

the shorter. My best specimens are from the base of the Lower Freestones,

Leckhampton, where P. inurnata is not uncommon. It also occurs in the North-

ampton Sand at Duston, and in the Lincolnshire Limestone at Stoke Lodge.

405. Patella cf. cingulata, Milnster^ 1844. Plate XLII, figs. 5 a, 5 h, 5 c.

1844. Patella cingulata, Munster. Goldfuss, Petref. Germ., pi. clxvii, fig. 11.

Morris and Lycett (' Great Ool. Moll.,' pt. i, p. 88) refer certain shells from

the Cotteswolds to Miinster's species. Their figures are not satisfactory ; and, as

P. cingulata is an Upper Jurassic form, Cossmann {' Etage Bathonien,' p. 354)

suggests that the Great Oolite forms may represent a different species.

There are two specimens in the Jermyn Street Museum from the Inferior

Oolite of Rollwright Heath, in Oxfordshire, which is very high in the series. In

their depressed outline these specimens more nearly resemble the figures of

Goldfuss than those of Morris and Lycett. The principal resemblance, however,

is in the striated growth-lines (fig. 5 c), thus producing a marked concentric

ornamentation.

406. Patella nitida, Deslongchamps, 1842. Plate XLII, figs. 7 a, 7 h.

1842. Patella nitida, Deslonrjcliamps. Mem. Soc. Linn. Norm., vol. vii, p. 116,

pi. vii, figs. 7 and 8.

1850. — — — Lycett, Anu. Mag. Nat. Hist., 2ud ser.,

vol. vi, p. 410.

BihUoijrajjlt,)/, 8fc.—There are two specimens in the Jermyn Street Museum,
most probably from the Inferior Oolite, Leckhampton. On these Lycett based his

identification.

Description :

Length . . . . . 4*5 mm.
Width . . . . .4 mm.
Height .... 3 mm.

Shell conical, capuliform, with a high and sharp apex, which is subcentral.
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The base is roundly oval, with a perfectly smooth edge. The surface is smooth,

but with a strong lens it is possible to discern very faint concentric lines.

Relations and Distribution.—The points wherein P. nitida differs from

P. inornata have been already indicated. P. nitida is stated by Deslongchamps to

be common in the Bath Oolite of Normandy, whereas at Minchinhampton it seems

to be represented only by P. inornata. Scnrria nitida is quoted by Dr. Glangeaud

(' Le Jurassique a I'ouest du plateau central,' p. 119) from beds of Bajocianage.

407. Patella nana, Sowerhj, 1824. Plate XLII, figs. 6 a, 6&.

1824. Patella nak^a, Sowerly. Min. Couch., pi. cdlxxxiv, fig. 3.

1851. _ _ _ Morris and Lycett, Gt. OoL Moll., pt. 1, p. 93,

pi. xii, fig. 10.

1854. _ _ _ Morris, Cat., p. 26G (G. 0.).

Bihliography, ^-c— Sowerby's enlargement of his P. nana from Ancliff repre-

sents a more oval shell than the one now figured. Morris and Lycett figure a

more conical form with almost central apex, and this is the prevailing form at

Minchinhampton and Bussage. It is just possible that Sowerby's species may be

different.

Description (Lincolnshire Limestone specimen) :

Length . . . . .9 mm.
"Width . . . .8 mm.
Heio-ht ..... 5*5 mm.

Shell small, suborbicnlar, conical ; apex almost central, erect and subobtuse,

smooth.

Relations and Distribution.—This small species has the most orbicular base of

any of the smooth Patellas of the Inferior Oolite, and is correspondingly^ lofty.

Specimens from the Lincolnshire Limestone are rather smaller and less peaked than

some of those from the Great Oolite of Minchinhampton. Under certain conditions

of preservation fine " cingulate " ornament may be detected, but the shell is always

more peaked than Goldfuss' representations of P. cingulata.

Most of my specimens are from the Lincolnshire Limestone at Stoke Lodge.

Not hitherto noticed in the Inferior Oolite of the Cotteswolds.

Section B with radial ornament.



PATELLA. 463

408. Patella Romeri, Morris and Lycett, 1851. Plate XLII, figs. Sa, 8 h.

1851. Patella Eomeri, Morris and Lijcett. Gt. Ool. Moll., pt. 1, p. 91, pi. xii,

figs. 6, 6 «, G h.

A single specimen from tlie lowest bed of Tinkler's quarry at Stamford (Lincoln-

shire Limestone) greatly resembles the typical forms from Minchinhampton and

Bussage. The Inferior Oolite specimen is somewhat more depressed and orbicular,

whilst the interstitial radials are less conspicuous.

409. Patella fenestr^b, sp. nov. Plate XLTI, figs. 9 a, 9 &.

Description :

Length . . . . .41 mm.
Width . . . . .31 mm.
Height . . . . .21 mm.

Shell elliptical, conical, elevated ; apex nearly central, corroded and obtuse.

Base oval, sides comjji'essed. Ornamented by rugose radiating costge, which are

wide apart and decussated at wide intervals by concentric lines ; tuberculations

occur at the points of intersection. Margin thickened.

Relations and Distribution.—This form seems to stand alone amongst the

Patellids of the Lower Oolites. The nearest described species of Jurassic age

appears to be P. sulcata, Deslongcham-ps ('Mem. Soc. Linn. Norm.,' vol. vii, p. 115,

pi. vii, figs. 9 and 10), from the Inferior Oolite of Port-en-Bessiu. But even this

species differs widely. On the other hand, its resemblance to the more elevated

varieties of the existing Patella vidgata are quite startling.

A single specimen has been found by Mr. Wiudoes in the Chipping Norton

Limestone, which overlies the Glypeus-gr'it in the neighbourhood of that town.

This may be regarded as the highest horizon of the Inferior Oolite.

410. Patella eetifera, Lycett, 1850. Not figured.

1850. Patella retifera, Lycett. Ann. Mag. jSTat. Hist., 2Dd ser., vol. vi,

p. 415.

1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 76.

Syn. FissuRELLA Brodiet, Lycett. Ann. Mag. Nat. Hist., vol. cit., p. 415
;

and Proc. Cotteswold Nat. Club, vol. cit.,

p. 7G.
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BibliograpJnj, cj-c.—Briefly described by Lycett, but not figured. Not accepted by

Morris, nor enumerated by Lycett in the ' Cotteswold Hills ' amongst tlie fossils of

the Fimhria-Qtage. In the absence of further evidence P. retifera was included by

Hudleston and Wilson in the list of " species not accepted." Quite lately (1895)

Mr. Brodie's collection of fossils from the Leckhampton freestones has been

acquired for the Jermyn Street Museum. There are two specimens purporting

to be Patella retifera, besides specimens of FissureUa Brodiel, which latter is a

closely allied, if not identical form, in a somewhat different matrix. The labels

are not in Lycett's handwriting.

DescrijMon :

Length . . . . .9 mm.
Width . . . . . G'5 mm.
Height . . . . .4 mm.

"Ovate, costated, and cancellated; costas numerous and unequal; crossed by

numerous encircling lines ; apex moderately elevated, posterior, but inclined

forwards."

The so-called FissureUa Brodiei exhibits the same characters, but is a slightly

narrower shell.

Relations and Distribution.—Both radial and concentric ornaments of this

extremely pretty little shell are very sharp, and this serves to distinguish it from

Patella (Guerangeria) clyjjeola, Deslongchamps, a Bathonian species, where the

radial ornamentation only is in evidence. There is something peculiar in the

character of the apex, which seems to indicate that it may not be a Patella in a

strict sense, though none of the specimens could be placed under FissureUa.

There are about half a dozen specimens in the Brodie Collection from the

Leckhampton freestones, which contain a shallow-water fauna.
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Order—OPISTHOBRANCHIATA, Milne-Edwards.

SuB-ORDEE—TBOTIBRANCHIATA, Guvier.

IST.B.—The fossil Opistbobrancliiata have lately received a large share of

attention in M. Oossmann's admirable work ' Essais de Paleoconchologie comparee '

(Premiere livraison, Fevrier, 1895) ; and still more recently in his splendid

Monograph, ' Etudes siir les Gastropodes des Terrains Jurassiques,' now in course

of publication in the Memoirs of the Geological Society of France. This author

greatly favours the subdivision of families and genera. Thus we find the

following families enumerated from the Jurassic rocks,—Actaeonidae, Tornatinidae,

Bullidge, Aceridae (nov. fam.), and Aplustridae. M. Cossmann also includes

Ceritella and Fibula amongst the Opistbobrancliiata under Tubiferidee (nov. fam.).

The genera and sections are also largely multiplied. Without in the slightest

degree questioning the scientific value of these subdivisions, it is proposed to group

the Opistbobrancliiata of our Inferior Oolite, for present purposes, under the

families Toruatellidae (Actfeonidae) and Bullidfe.

Family—TOW^ATEJjLIBM (Act^onid.e).

" Shell external, convoluted, ovoid, conoidal, sijire depressed or prominent ; ivliorls

tolerably numerous, without internal absorption, aperture entire, narroiv.^^—Fischer.

N.B.— The following genera, subgenera, and sections of this family are

recognised by M. Cossmann as occurring in the Inferior Oolite, viz. Tornatellaea,

Conrad (e.g. T. pulchella, Deslong.) ; Actxonina, d'Orbigny (e.g. A. gigantea,

Deslong.) ; Striadseonina, nov. sect. (e. g. Att. SartJiacensis, d'Orb.). Cylindro-

hdlina, von Ammon (e. g. Act. Scarburgensis, Lycett ; Cylindrites, Morris and

Lycett (e.g. Actaeon acutus, Sowerby).

Trochactseonina, Meek, is also quoted from the Bathonian (e. g. Act. ventricosa,.

d'Orbigny, and Cassis Esparcyensis, d'Archiac).

In the present instance it is proposed to retain the older generic classification

of the TornatellidjB of the Inferior Oolite, whilst indicating as far as possible the

equivalents under the new system. For the most part the specimens are not

sufficiently well-preserved to show the finer points.
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Genus—Action, Montfort, 1810.

''Shell oval, s])ivally striated; spire prominent, conical, sharp ; apex reversed ;

suture ^oell-marlced ; aperture lengthened, entire, rounded at the base; outer lip sharp,

columella furnished with a strong basal fold."—Fischer.

In Tornatellxa, Conrad, there are two folds, and the aperture is slightly

notched at the base.

411. Action (Tornatellxa) pulchellus, Deslongchamps, 184S. Plate XLII, figs.

12 and 13.

1848. ToENATELLA levLCUELiiA, DeslonffcJia7nps. Mem. Soc. Linn. Norm., vol. viii,

p. 1G2, pi. xviii, fig. 4.

185? AcTEONiNA PULCiiELLA, d'Orbifftit/. Terr. Jur., vol. ii, p. 169, pi. cclxxxvi,

figs. 7 and 8.

1895. ToENATELLyDA PULCHELLA, DeslongcJiamps. Cossmann, Gastr. Terr. Jur.,

p. 14, pi. i, figs. 6—8.

Bibliography, ^c.—Deslongchamps described this species as having three

columellar folds, though it might require an exceptionally well-preserved specimen

to show them. He justly hesitated to make a new genus. D'Orbigny placed it

with doubt under Actseonina, considering that the folds indicated by Deslongchamps

might bring it within the range of Actseon. The species is not quoted as British

either by Morris or by Hudleston and Wilson.

Description :

Height . . . . .11 mm.
^ Body-whorl to total height . . .60:100.
Spiral angle

.

. . .
.55°.

Shell oval, apex acute ; whorls from five to six, tumid, with tabulated edge,

body-whorl large. The entire shell is marked with deeply cut strige, wide apart,

and exhibiting punctations. Aperture sub-elongate, elliptical, columella short

and marked with oblique folds two or three in number ; indications of an anterior

notch.

Relations and Distribution.—This is perhaps one of the best marked species

belonging to the Tornatellidse which the Inferior Oolite affords. Undoubtedly it

belongs to Actseon rather than to Actseonina, and to the section or sub-genus

1 Measured at the back of the shell.
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Tornatellxa, Conrad. There are tliree specimens in my Collection from the

ParJcinsoni-zoae of Burton Bradstock, one from the same horizon at Grove, and

two smaller specimens from the Parldnsoni Marl of Bradford Abbas.

412. Action (Tornatell^ia) ooliticus, sp. nov. Plate XLII, fig. 11.

Description :

Height . • . . . .13 mm.

Body-whorl to total height . . . 55 : 100.

Spiral angle..... 48°.

Shell oval, apex aunte. Number of whorls six, sub-tumid, with the posterior

edge more sloping than tabulate. The spiral striae are close, deeply cut and

punctate, the sloping shoulder of the whorls exhibiting a special form of grooving,

whilst the spirals in the upper poi'tion of the whorls are wider apart. Aperture

sub-elongate, elliptical, with a very short columella ; this has evidently been

marked with oblique folds, but it is not easy to say whether two or three

;

indications of an anterior notch.

Relations and Distribution.—This form obviously differs from Actdson pulchellus

in its more slender shape, in the comparatively sloping posterior margin of the

whorls, and especially in the general closeness of the spiral striae. It is near to

Tornatellsea multistriata, Rigaux and Sauvage, and also resembles Tornatellsea

Brasili, Oossmann, which is described from the Bajocian of France.

The finest specimens of Actdeon ooliticus occur in the Concaviis-hed at Bradford

Abbas. Stoford and Horton Hill have also yielded specimens, which bear

considerable resemblance to the Bradford Abbas forms. When the folds on the

aperture have been effaced, it might be difficult to distinguish this species from

Actseonina pnlla, K. and D. There is a very slender variety with five whorls from

the "Base-bed," Lincoln, ? a distinct species.

413. AcT.EON scuLPTUs, Lijcett, 1850. Plate XLII, figs. 10 and 10 a.

1850. Ceeitella sculpta, Lyceft. Ami. Mag. Nat. Hist., 2rid ser., vol. vi,

p. 419.

1853. _ _ _ Proc. Cotteswold Nat. Club, vol. i, p. 80.

The following is Lycett's diagnosis :
—" Small, turrited ; whorls few, long,

nearly flat, each with three encircling strige, equidistant ; the body-whorl has six

striae besides numerous others closely arranged at the base."
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The figured specimen has the following dimensions :—Height 10 mm., spiral

angle 45°. The number of whorls five ; aperture sub-elongate, elliptical, with a short

columella, which has folds and anterior notch somewhat reflexed.

Belations and Distribution.—Lycett's type is smaller than the figured specimen,

and ill-preserved, but there is sufficient of the aperture remaining to show that it

belongs to this section of Actseon {Tornatellaea) : it was obtained from the Free-

stones of the Cotteswolds

—

Marchisonx-zone. The figured specimen is a larger

shell, and was obtained from Drympton (most probably OjjaUniis-zoue).

This species comes very near to Tornatellasa insequistriata, Cossmann, from

the Murchisonse-zone of the Meurthe,

Besides the three species of Actseon {Tornatellsea) described above, there are

two other species or varieties : viz. a form in the Ojja/mns-bed, Drympton,

resembling but not identical with Actseon ]julchellus ; secondly the narrow form

from the " Base-bed," Lincoln, provisionally classed with Actseon ooUticus.

Genus—AcTjEONINA, cVOrblgni/, 1850 (= Ortho.^toma, Deshayes).

"Shell oval or fusiform ; spire salient, hut sJiorter than the last whovl, lohich is

angular in the vicinity of the sutiire ; aperture elongated, narrow, entire, not sinuous;

outer lip simple, sharp; columellar lip curved; columella thick, hut smooth.'^—
Fischer.

There is nothing in this diagnosis with reference to sculpture, but one might

add " smooth or striated." The above is a somewhat generalised diagnosis, which

would include the sections previously mentioned.

The genus Actseonina is interesting to the palaeontologist as perhaps the oldest

member of the Tornatellidce, the section, GylindrohulUna, dating back from

Carboniferous times. It is best represented in the Jurassic period, and, according

to d'Orbigny, the maximum development of the genus was attained during the

deposition of the Lower Lias. As regards distribution in the Inferior Oolite of

this country, the several horizons in Yorkshire have yielded a considerable

number of species, the Lincolnshire Limestone and the Inferior Oolite of the

Cotteswolds are also accountable for several species, whilst the Dorsetshire beds,

usually so rich in Gasteropods, have not yielded many species of Actseonina.

We may admit that Actseonina is an inconveniently large genus, includiug

forms of somewhat diverse character, both as to shape and ornamentation. As

regards ornamentation merely, we might divide the Actseoninas of the Inferior

Oolite into three groups :

1. Actseoninse with deep spiral grooving and a general resemblance to Actseon
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{Tornatellsea) , but witli no proved columellar plication. This group includes such

forms as Auricula Sedgvici and Tornatella jniUa, which I have hitherto classed with

the Actseons, as indeed have most authors, though Tate referred Tornatella jpulla,

K. and D,, to Adseonina.

2. Adasoninas with fine spiral lines {Striadxonina in part) such as Adxonina

Sarthacensis, d'Orbigny. Possibly also Adseonina hameralis, Phillips, which has a

strongly impressed line on the shoulder, might come in here.^

3. Adaeoninse which are perfectly glabrous, or only exhibit striation, more or

less faint, towards the anterior extremity. This division would include, amongst

others, Adseonina as limited, and the sections Ovadseonina, Cylindrohullina, and

Trochadseonina.

414. AcTiEON vel Act^onina Sedgvici, Phillqys, 1829. Plate XLII, fig. 15.

1829-35. AuEicuLA Sedgtici, Fhillips. Geol. Yorks, part 1, pi. xi, fig. 33.

1850. AcTiEON Sedgvici, d'Orbigny. Prod., i, p. 263.

1851. — — Phillips. Morris and Ljcett, Grt. Ool. Moll., part i,

p. 118, pi. XV, fig. 9.

1885. _ _ _ Hudleston, Geol. Mag., 1885, p. 252, pi. v,

fig. 4.

Bibliography, Sf-c.—Owing to imperfect preservation it is still doubtful whether

Phillips' species is an Adseon or a striated Adseonina. " In the few cases where

the aperture has been visible it is invariably without plication " (Hudleston,

loc. dt.). Brauns (' Mittlere Jura,' p. 194) considered Tornatella pulla, K. and D.,

the same as Adseon puUus, Morris and Lycett, but different to Auricula Sedgvid,

Phillips.

Description.—From 5 to 10 mm. in height and considerably more than half as

wide as high. Ovate, with a stumpy spire composed of about three whorls. The

whorls are strongly tabulate. The body-whorl and penult are ornamented by

deeply-cut spiral striae, which are but slightly punctate ; the surface of the

body-whorl is thus divided into a number of strap-like belts, of which two,

situated slightly below the middle, are wider than the rest. Other indications

wanting.

Relations and Distribution.—A stumpy form almost peculiar to the Dogger,

^ Stoliczka remarked that the " surface of many Actseoninee a2)pears to be perfectly smooth, but

it is more likely this is only in consequence of the uppermost punctated layer of the shell having

been removed " (' Cretaceous Gastropoda of Southern India,' p. 399).

62
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where it takes the place of Actxonina pulla. Indifferent specimens, smaller than the

one figured, are not rare. I have one specimen from the Pea-grit of Leckhampton.

415. AcTiEONiNA PULLA, KocJi Qiid Duiiker, 1837. Plate XLII, fig. 14.

1837. ToENATELLA PULLA, Eocli and Bunker. Beitrage Nordd. Oolith., p. 33,

pi. ii, fig. 11.

1851. AcT-SON PULLUS, ? Koch. Morris and Lycett, Grt. Ool. Moll., part 1,

p. 119, pi. XV, fig. 11.

1876. AcT^ONiiTA PULLA, KocJi and Bunker. Tate aud Blake, Yorkshire Lias,

p. 356.

1885. Action Sedgtici, Phil., var. pulla, Morris and Lycett. Hudleston,

Geol. Mag., 1885, p. 253, pi. v,

fig. 5.

Descrijjtion.—Morris and Lycett say :
—" Shell ovate, spire elevated, somewhat

acute ; whorls (six) convex, the last whorl sub-cylindrical ; aperture ovate ; the

surface with numerous regular punctated encircling strise." The above descrip-

tion refers to specimens either from the Millepore-bed or the Scarborough Lime-

stone.

Relations and Distribution.—More elongated and oval than Actseonina Sedgvici,

and probably a more widely distributed form. I have specimens from the

Scarborough Limestone of Scarborough Bay which are rather stouter than Morris

and Lycett's type. Actseonina (Actason) pulla also occurs in the Lincolnshire

Limestone at Weldon, and in the Inferior Oolite of Hook Norton (Walford

Collection). These are all specimens without folds on the columella. But it is

quite possible that, in some instances, imperfectly preserved specimens of Action

(Tornatellaea), such as Actseon ooliticus, are set down to Koch and Dunker's species.

In this way Actseonina (Action) pulla is a convenient name for any small and

badly preserved specimen of the striated Tornatellidae.

416. AcT^ONiNA " PULLOiDES," Plate XLII, fig. 16 and 16 a.

Description.—This is a small form, from 5 to 6 mm. in height and with a spiral

angle of about 58°; oval-oblong, number of whorls five, tumid with a slight ledge

on the posterior margin, which is marked by an impressed line. Body-whorl about

twice the height of the spire. The texture of the shell is smooth with very fine

striatious, which have a tendency to become effete towards the centre of the body-
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wliorl (fig. 16 a), but are well marked where the anterior compression commences.

Aperture ovate-elongate with a thin straight outer lip and a smooth columella.

Relations and Distribution.— Differs from Actseonina pulla in the fineness of

the striations, though, if we accept the view of Stoliczka, this may be somewhat a

matter of preservation. Resembles Actseonina sparsisulcata, d'Orbigny (' Terr.

Jur.,' ii, p. 166, pi, 285, figs. 14 and 15). This form occurs in the Lincolnshire

Limestone at Weldon, in the Parlcinsoni-zone of Burton Bradstock, and in the

Cadomensis-hed at Oborne.

Since I do not venture to constitute this as a distinct species, it may be

regarded as a possible variety of Actseonina pulla.

417. AcT^ONiNA (Steiact^onina) tenuisteiata, sp. nov. Plate XLII. figs. 18, 19,

19 ft.

1885. AcT^ONiNA HUMEBALis, Phillips, striated variety. Hudleston, Geol. Mag.,

1885, p. 202, pi. V,

fig. 3.

Cf. also AcT^ONiNA. Saethacensis, d'Orligny. Terr. Jur., vol. ii, p. 1G7, pi. cclxxxvi,

figs. 1 and 2.

Description

:

Height . . . . .12 mm.
Body whorl to total height . . . 75 : 100.

Spiral angle .... 60°.

Shell cylindro-conical ; the spire occupies about one fourth of the total height,

and consists of five or six whorls, which are cylindrical with tabulate posterior

margin, except towards the very sharp apex, where they are slightly convex. The

entire shell is pervaded by fine and close striato-punctate ornament. There is a

strongly impressed line on the posterior margin of the whorls, and a somewhat

finer line on the flat area between the margin and the suture. The body-whorl is

a narrow cylinder much compressed anteriorly ; aperture ovate-elongate with a

smooth columella.

Relations and Distribution.—This may be regarded as a narrow representative

of Actseonina Sarthacensis on a lower horizon. (Oossmann says that A. Sarthacensis

is really a Bathonian species, and not Bajocian as represented by d'Orbigny.) On
the other hand, if we accept the suggestion of Stoliczka as regards striation in the

Tornatellidge, Actseonina tenuistriata. may be nothing more than a different mineral

condition of Actseonina Jiumeralis. This was the view I took in 1885. There are,

however, certain slight differences of shape which favour the notion of their being

distinct species.
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Occurs sparingly in the Yorksliire Dogger. I liave also a specimen from

Dorset (? Broad Windsor), which might be thus referred.

418. AcT^ONiNA (? Striact^onina) humeralis, Phillips, 1829. Plate XLII,

tigs. 20 a, 20 i.

1820-35. Action humeralis, PhilUps. Geo). Torks., part 1, pi. xi, fig. 34.

1850. AcxiEONiNA nuMERALis, d'Orhigny. Prod., i, p. 2GJ;.

1885. — — Phillips. Hudlestou, Geol. Mag., 1885, p. 202,

pi. V, figs. ], 1 a.

Descri'ption (based principally on the type-specimen, which is somewhat affected

by mineralisation) :

Height . . . . .15 mm.
Body-whorl to total height . . . 71 : 100.

Spiral angle . . . . .66°.

Shell cylindro-conical ; the spire about three-tenths the total height, and

composed of five whorls. In many respects the description of the preceding

species is applicable to this one. Thus the whorls of the spire are flat atop and

marked on the shoulder by a grooved line, which produces two steps, or a sort of

double tabulation. The grooving on the shoulder is very distinct in the body-

whorl, which is perfectly cylindrical. But there are no traces of spiral striation,

except some faint lines towards the anterior extremity. The length of the

aperture is about two-thirds the height of the shell : it is narrow behind, wide in

front ; outer lip straight and thin, columellar lip smooth and without plications.

Relations and Distribution.—Actseonina humeralis is not uncommon in the

Yorkshire Dogger, though good examples are scarce. Many specimens also are

much smaller than the one figured.

A narrow and perfectly glabrous variety occurs in the Concavus-hQ(}i at

Bradford Abbas. My " MS." name for this variety is " sub -humeralis.^' This

passes by degrees into a distinct form.

419. AcT^ONiNA suBovALis, sp. nov. Plate XLII, fig. 21.

Description .•

Height . . . . . 16 mm.
Body-whorl to total height . . . . 65 : 100.

Spiral angle . • . . . . 50°.
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Shell oval-elongate. Total number of whorls six, the spire occupying from

three to four tenths of the entire height. The apex is slightly obtuse. The

whorls are subconvex, with a narrow posterior ledge indented by a deep groove

;

sutural angle oblique. The body-whorl is very ovate, and like the rest of the

shell perfectly smooth, growth-lines alone being visible. The aperture is oval-

elongate, and about half the height of the entire shell. There is a considerable

incrustation on the columella, which is only slightly sinuous.

Belations and Distribution.—The peculiar ovate-elongate character of this shell

and the convexity of the whorls forcibly remind us of Adseonina Loriereana, d'Orb.,

which may be regarded as a typical Ouacixonina. On the other hand, the grooved

ledge on the posterior margin of the whorls, although very narrow, serves to

remind us of Striactaeonina.

A single specimen from the Concavus-loed, Bradford Abbas.

420. AcT^oNiNA (Cylindrobullina) glabra, Phillips^ 1829. Plate XLII, figs. 22,

23 «, 23 h.

1829-35. AcT.^ON glabee (Bean, MS.), Phillips. G-eol. Torks., part 1, pi. ix, fig. 31.

1851. AcT^ioNiNA GLABRA, PliHUps. Moms and Lycett, Grt. Ool. Moll., part 1,

p. 120, pi. XV, fig. 10.

1885 ? — — — HudlestoD, Geo!. Mag., 1885, p. 205, pi. v,

figs. 6 and 6 a.

Bibliography, 8fc.—The type of Adseon glaber is probably lost, but figs. 23 a,

23 b represent a specimen in the Bean Collection (that portion now in the British

Museum), which is thus labelled. Although a typical form, it is somewhat larger

than usual, and the drawing suggests Cylinclrites, for which there is probably no

justification. Fig. 22 re|)resents a medium-sized shell.

Description :

Height..... 10—20 mm.
Body-whorl to total height . . . 90 : 100.

Spiral angle .... 80°.

Shell cylindro-conical, with a very short spire. The whorls of the spire (four)

are sub-tumid and sloping with a posterior ledge or tabulation which is rounded

off at the margin. The body-whorl is elongate and quite cylindrical, and like the

rest of the shell smooth, even the growth lines being very fine, and in many

specimens scarcely visible.

The aperture is extremely long and narrow in the upper half, but widens

anteriorly owing to the hollowing out of the columellar region ; the columellar
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lip is thickened aucl drawn out obliquely, being quite smooth and rounded at the

extremity.

Belations and Distribution.—Actseonina glabra possesses the most stumpy

spire of all the truly cylindro-conical Adseoninse (CylindrobiiUina) . In Yorkshire

it occurs chiefly in the uppermost horizon of the Inferior Oolite. I have a

specimen in my Collection from the Dean and Chapter Pit at Lincoln {MurcMsonse-

zone) 22 mm. in height. On the higher horizons of the Lincolnshire Limestone at

Wansford and Weldon, and also at Barnack, smaller specimens like fig. 22, and

still smaller ones, are by no means rare.

421. AcT^ONiNA (Cylindeobullina) ciNEEEA, Hudleston, 1885. Plate XLIII,

figs. 1 a, 1 b.

1885. AcT^ONiNA ciNEREA, HudUston. Geol. Mag., 1885, p. 206, pi. v, figs. 8, 8 a.

Description

:

Height..... 10—25 mm.
Body-whorl to total height . . . 80 : 100.

Spiral angle .... 90°.

Shell cylindro-conical, with a regular spire about one-fifth the total height.

The angle of increase is exactly a right angle; apex obtuse. Whorls of the

spire five, short, sub-tumid, and smooth, with a well-marked posterior tabulation or

ledge, which is also very conspicuous on the body-whorl. Body-whorl relatively

large and cylindrical, sides compressed. Aperture two-thirds of the total height,

narrow with very straight outer lip, and rounded off anteriorly ; columella smooth.

More or less flexuous growth-lines are visible on some specimens.

Belations and Distribution.—Near to Actseonina glabra, of which this may be

considered a broad variety with a somewhat higher spire and more distinct

tabulation. On the other hand, the rectangular outline of the whorls and shorter

spire serve to separate it from Act. Scarburgensis. Not uncommon in the Scar-

borough Limestone.

422. AcTJiONiNA GiGANTEA, Deslongchamps, 1842. Plate XLIII, figs. 2 and 3, var.

attenuata, fig. 4.

1842. TofiNATELLA GIGANTEA, Beslotigchamps. Mem. Soc. Linn. Norm., vol. vii,

p. 137, pi. X, fig?. 27 and 28.
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1851. AcT.EONiNA GIGANTEA, Deslongchamps. Morris and Lycett, Grrt. Ool.

Moll., part 1, p. 119, pi. xv,

fig. 13.

1885. — — — Hudleaton, Geol. Mag., 1885,

p. 203.

1895. — — — Cossmanu, Gast. Terr. Jur., p. 22,

pi. ii, figs. 12, 13.

Syn. — DESLOKGCHAiiPsii, cVOrligmj. Terr. Jur., vol. ii, p. 171,

pi. cclxxxvi, fig. 11.

Bibliography, Sfc.—The Normandy specimens (Bathonian) are mainly casts.

The very large specimens from the Inferior Oolite of the Yorkshire coast are

broader than the French types. This is one of the few species for which the

generic name, Actgsoiiina, is retained by M. Cossmanu,

Description.—The specimens from our Inferior Oolite are variable as to size

and shape. The Yorkshire specimen figured by Morris and Lycett has a height

of 40 mm., whilst the specimens figured in the accompanying plate do not exceed

25 mm. The spiral angle may be said to range from 52° to 60°, whilst the body-

whorl is generally less than two-thirds the total height.

The shell is oval, thin, and smooth, whorls (seven or eight) rather flattened at

the sides, sub-convex, with the posterior tabulation slightly rounded off; aperture

narrow above, dilated below, and about three-fifths the entire length.

Relations and Distribution.—This may be taken as an average representative

of the genus Actseonina, closely related to the cylindro-conical forms {Gylindro-

hullina), yet passing by protraction into such forms as Actseonina acuta, d'Orb.

Besides the Yorkshire specimens, there are some from the ParJcinsoni-zone

of the Cotteswolds (fig. 2), which are rather short in the spire and approaching

Act. Scarhurgensis. This variety of Act. gigantea I have noticed on several

horizons and localities of the Inferior Oolite ; it is an intermediate form.

Fig. 3 from the Dean and Chapter Pit at Lincoln {Mnrchisonse-zone) may be

taken as a small but more typical representative of the species ; whilst in Fig. 4

(specimen also from Lincoln), where the spiral angle is reduced to 45°, we have

the variety attenuata, which might almost be regarded as a distinct species.

423. AcTJiONiNA ovATA, Lycctt, 1850. Not figured.

1850. AcTiEONiNA OTATA, Lt/cett. Anu. Mag. Nat. Hist., 2ud ser., vol. vi, p. 418.

1853. — — — Proc. Cotteswolds Nat. Club, vol. i, p. 79.

This species is not enumerated by Morris nor by Hudleston and Wilson.

There is one very poor specimen in the Jermyn Street Museum, from the Inferior
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Oolite of Gloucestersliire, which may be the type. Two micromorphs from the

Lincohishire Limestone of Weldon seem to answer to Lycett's diagnosis, which

is as follows

:

" Ovate ; spire of moderate elevation, consisting of four flattened whorls, last

whorl subcylindrical, large ; aperture lengthened, oblique."

424. AcT/EONiNA TUMiDULA, Lycett, 1850. Plate XLIII, fig. 5 and ? fig. 9.

1S50. AcT-ioNiNA TUMiDxiLA, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 418.

1851. — — Morris and Lycett. Grt. Ool. Moll., part 1, p. 120,

pi. XV, fig. 14.

1885. — — — Hudleston, Geol. Mag., 1885,

p. 205, pi. V, fig. 7.

? Syn. — Davoustana, d'Orhigny. Terr. Jur., vol. ii, p. 169, pi. cclxxxvi,

figs. 5, 6.

Description by Morris and Lycett.—" Shell small, spire depressed, volutions

very narrow, rounded, their sutures deeply depressed ; the last whorl gibbous,

aperture an elongated oval. This species is shorter than any other with which

we are acquainted." The height of the type is about 10 mm. and the spiral

angle 100°.

Fig. 5 represents the specimen from the Bean Collection at the British Museum,

which is believed to be the Yorkshire type, though somewhat difi'erent to the

figure given by Morris and Lycett. It is obviously much broken away anteriorly.

Lycett had previously described the species from the Inferior Oolite of Gloucester-

shire, but no specimens are forthcoming. Very rare in the Scarborough Limestone

of White Nab,

Fig. 9, representing a small IVochadseonina , may possibly be the same species

with the anterior portion of the aperture preserved.

425. TEOCHACTJiONiNA cf. EsPAECYENSis, cVArcMac, 1843. Plate XLIII, fig. 8.

184.3. Cassis Espaecyensis, d'Archiac. Mem. Soc. Geol. France, vol. v, p. 385,

pi. xxxi, fig. 10.

A single specimen from the Lincolnshire Limestone of Weldon, though only a

micromorph 10 mm. in height, has considerable resemblance to this well-known

Bathonian species. The spire is even more depressed than in Adseonina tumidula,

whilst the body-whorl is broader atop and more pyriform in outline.
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426. AcTiEONiNA ANTiQUA, Lijceft, 1857. Plate XLIII, fig. 6.

1859. AcTiEONiNA ANTiQTJA, Lycett. Cotteswold Hills, p. 125, pi. iv, fig. 9.^

Description.—The height of the figured specimen is 38 mm. Shell oblong, thin,

with an obtuse apex and short spire ofabout four or five volutions ; the spire is from

one sixth to one seventh of the total height ; whorls rounded upon their upper

borders. Aperture elongate, narrow above and expanded anteriorly ; columella

curved and emarginated at its base.

The above is a slight modification of Ljcett's original diagnosis.

Relations and Distribution.—The proportions bear some resemblance to those

of Actaeonina glabra, though in this case the spire is shorter and the figure of the

body-whorl is somewhat different. The type is from the Sjjinosa-stage of Rod-

borough Hill, and is the only specimen of that size which has come under my notice.

Smaller specimens, when compared with Actseonina glabra, exhibit a shorter spire

than that si3ecies.

427. AcTiEONiNA (?) coNVOLUTA, Ljjcett, 1857. Plate XLIII, fig. 7.

1857. AcT^ONiNA coNVOLUTA, Lycett. Cotteswold Hills, p. 125, pi. iv, fig. 8.

Description.—The height of the figured specimen is 35 mm. " Shell oblong,

rather compressed at the sides ; spire depressed, scarcely produced, consisting of

five volutions, which embrace each other and rise but little above the body- whorl;

apex obtuse ; aperture lengthened, very narrow above, more expanded towards

the base; columella curved at the base, emarginated and slightly twisted."

Relations and Distribution.—^The tendency of Actseonina in the direction of the

Bullidge seems to reach a maximum in this curious form. As pointed out by

Lycett, it differs from Bulla primseva, Deslongchamps, in its more cylindrical

figure and in the fact that the spire is slightly prominent, and not sunk in an

apical cavity.

The type is from the SjAnosa-stage of Rodborough Hill. I have a character-

istic specimen from the Cli/peus-grit of Aston Farm, and a smaller one from the

Rag of Cleeve Hill, all in the Parhinsoni-zone. In these specimens the outer lip is

straighter than in the figured specimen, which in this respect is rather mis-

leadinsf.O"

1 Tu Lycett's plate the numbers referring to Actieonina antiqua and Act. convoluta have been

transposed.

63
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Genus—Cylindrites, Morris and Lijcett, 1851.

*' Shell smooth, snh-cylindrical, or ovate; spire small; tvhorls usually flattened,

with acute margins, the last ivhorl cylindrical, aperture lengthened, linear above, rounded

and entire at the base ; columella rounded, tioisted near to the base and slightly directed

outwards ; right lip thin, but thicker at the base.^^—Morris and Lycett.

This is chiefly a genus of the Great Oolite ; the number of species in the

Inferior Oolite is limited, and their distribution very partial. Considerable

difiBculty arises from the uncertain evidence with regard to the identification of

Lycett's species from the Inferior Oolite of Gloucestershire. On the whole the

species of Cylindrites may stand thus

:

Turrited.... Cy. turriculatus, Lycett.

. . {^U- attemiaf.us, Lycett.
Spire consisting oi a low cone • -! ^v 7 • •

\_Vy. brevispira, sp. nov.

r(7y. tabulatus, Lycett.

— var. Weldonis.

^Cy. mammillaris, Lycett.

Spire sunken . . • Gif- cylindricus, Morris and Lycett.

Spire flat or subdepressed, with a mam-
millary knob

428. Cylindrites turriculatus, Lycett, 1863. Plate XLIII, fig. 12.

1853. CviiiNDHiTES TURRICULATUS, Lycett. Quart. Journ. Geol. Soc, vol. ix,

p. 3i2, pi. xiv, fig. 8.

1863. — — — Great Ool. Moll., Suppl., p. 25,

pi. xliv, fig. 26.

Description.—"Shell elongated, subcylindrical ; spire lengthened, its apex

acute; whorls convex, their sutures deeply excavated, the last whorl ovately

cylindrical ; aperture narrow." Lycett's type is not available, nor have I seen a

specimen so large as the one figured by him. My specimen (fig. 12) has a spiral

angle of 60°, and no more than six whorls ; the spire is nearly one third of the

total height.

Relations and Distribution.—Probably only a small variety of Gi/lindrites altits,

Morris and Lycett, from the Great Oolite, but less cylindrical, and with the

posterior edge of the whorls less flattened. Rare in the Lincolnshire Limestone

at Ponton and Weldon, it is the only species of Cylindrites from the Inferior

Oolite which has a well-developed spire.
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429. Cylindeites attenuatus, Lijcett, 1850. Plate XLIII, figs. 15 a, 15 6.

1850. Cylindeites attenuatus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 418.

1853. — _ _ Proc. Cotteswold Nat. Club, vol. i,

p. 79.

Syn. — GEADUS, Lycett. Op. et. vol. cit.

Cf. also — GEADATUS, Cossmanti, Gast. Terr. Jur. p 76, pi. iii, fig. 50.

Description.—Height 8 to 10 mm. and about two and a half times as long as

wide ; the shell is cylindro-conical, with a short conoidal spire, consisting of about

six whorls which are narrow and step-like, with sharp edges. The body-whorl is

flattened and attenuated towards the base. The posterior portion of the aperture

is extremely narrow, and the twist on the columella not very strongly marked.

Relations and Distribution.—The strongly step-like character of the spire-whorls

is a characteristic feature. Rare in the Inferior Oolite at Leckhampton.

430. Cylindrites bbevispira, sp. nov. Plate XLIII, figs. 17 and 18.

Description.—Height 6*4 mm., width 4 mm. Shell sub-cylindrical, wide at top

and much narrowed towards the anterior extremity. The spire is very low, but

the margin of each spire-whorl projects slightly beyond the margin of the body-

whorl, so that the figure of the spire is that of a very depressed, though regular

cone. There are about six whorls in all, the margin of each presenting a sharp

upturned edge with a slight hollow between. The body-whorl is pyriform.

Relations and Distribution.—Differs from Cy. attenuatus in its pyriform rather

than cylindrical shape, its greater proportional width, and in having a still more

depressed spire, whose whorls also are less flattened. Bears some resemblance to

Gy. bidlatus, Morris and Lycett, but in that species the spire is sunken.

There are five specimens in my Collection from the Lincolnshire Limestone of

Weldon.

431. Cylindkites tabulatus, Lycett, 1850. Plate XLIII, figs. 14 a, 14 6, and var.

Weldonis, figs. 13 «, 13 b.

1850. CxLiNURiTES TABULATUS, Lycctt. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 418.

1853. — _ _ Proc. Cotteswold Nat. Club, vol. i,

p. 79.
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Bibliography, Sfc.—The type is preserved in the Jermyn Street Museum. It

cannot be said to correspond very closely with Lycett's diagnosis.

Description.—(Based upon the specimen in the Jermyn Street Museum.)

Height 17 mm., width 9 mm. Shell cylindrical, but tapering anteriorly. The

spire, consisting of about five whorls, is nearly flat and slightly sunken, but with a

prominent mammilliform apex of considerable size. The posterior margin of the

body-whorl is flattened and encloses the spire, the dividing suture lying in a deep

groove. The columellar lip is strongly twisted.

The var. Weldonis is a fossil of much smaller habit, the usual height being

8 mm., width 4 mm. It is also somewhat more pyriform in figure.

Relations and Dlstributio)i.—Belongs to the section of Ci/lindrites which have

sunken spires. Difi'ers from Cy. mammlllaris in the extensive flattening of the

posterior margin of the body-whorl, and in the groove which divides this from

the spire-whorls ; it is also rather broader in proportion to its length.

The specimen in the Jermyn Street Museum, from the Inferior Oolite of

Nails worth, is the only one I have seen from the Cotteswolds. The var. Weldonis

is the most abundant Cylindrite in the Lincolnshire Limestone at Weldon and

Ponton.

432. Cylindrites mammillaeis, Lycett, 1850 (not figured).

1850. Cyltndeites mamillaris, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 418.

1853. — — — Proc. Cotteswold Nat. Club, vol. i,

p. 79.

Description.—Height 20 mm., width 8 mm. in a good-sized specimen. Shell

cylindrical, elongate, sharply truncated atop. Spire flattened and sub-depressed,

but the inner whorls have their upper flat surfaces visible, the first two or three

of which are rounded into a mammillary knob. Aperture elongate with a strong

columellar fold.

Relations and Distribution.—This is an extremely narrow and cylindrical form,

only differing from Cy. cyliiidricus, Morris and Lycett, in the salience of the

mammillary knob and in the flattening, rather than depression, of the spire.

There are two specimens of Cy. mammillaris in the Brodie Collection from the

Leckhampton Freestones. A variety, approaching Gy. cyliiidricus, also occurs

sparingly in the Lincolnshire Limestone of "Weldon. This has been quoted as

Cy. cylindricus.
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433. Cylindrites cyltndricus, Morris and Lycett. Inferior Oolite variety. Plate

XLIII, figs. 16 a, 16 6.

Li this form the upper margin of the last whorl slopes slightly inwards, and

encloses the spire-whorls within the depression thus formed, so that even the

central mammilla is sunken.

The figured specimen is thought to be from Nailsworth. It is preserved in

the Inferior Oolite collection of the Jermyn Street Museum, and is the only one

I have ever seen from that formation.

Family—Q\]'LLn)M.

"Shell globular or cylindrical, convoluted, thin, often imnctate- striated ; sjnre

small or concealed; ajjerture long, rounded and sinuated in front, lij) sharp.'"—S. P.

WOODWAED.

The few representatives of this family (now broken up into Bullid^, Aceridse,

and Aplustridse) in the Inferior Oolite may provisionally be retained under Bulla

without prejudice to their being recognised as Hydatina or Acera.

Genus—Bulla, Linnseus, 1758.

434. Bulla Favrei, Lijcett, 1857. Plate XLIII, fig. 10.

1857. Bulla Favkei, Lycett. Cotteswold Hills, p. 125, pi. iv, fig. 7.

Description.—Height 36 mm., width 28 mm.

Shell ovate, ventricose or pyriform, summit contracted, and partially concealing

the inner whorls, the first of which is slightly elevated. The columellar lip is

drawn out anteriorly and sinuous. Aperture widely ovate anteriorly, and but

moderately contracted posteriorly.

Relations and Distribution.—The mammillary apex and extension of the

columella easily serve to separate this shell from Bulla undnlata, Bean. Indeed,

they may be generically distinct. A single specimen from a high horizon in the

Sjnnosa-stage near Avening, a village not far from Mincbinhampton.
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435. Bulla (Hydatina) undulata, Bean, 1839. Microraorpbic variety. Plate

XLIII, figs. 11a, Ub.

1839. Bulla undtjlata, Bean. Ann. Mag. Nat. Hist., n. s., vol. iii, p. 61, fig. 22.

1851. — — — Morris and Lycett, Grt. Ool. Moll., part 1, p. 96,

pi. viii, figs. 8, 8 a.

Height 6*5 mm., extreme width 5 mm.

Besides being considerably smaller than Bean's species, this variety is rather

wider in proportion to its height, but in other respects it would be difficult to

separate them. But cf. Bulla globulosa, Cossmann. A single specimen in my
Collection from the Scarborough Limestone.

There is a specimen, also in my Collection, from the Inferior Oolite near

Radstock, which has a height of 10 mm., and whose proportions accord better

with those of Biilla undulata.



SUPPLEMENT.

During the period that the Monograph on the Inferior Oolite Gasteropoda has

been in course of publication, a certain number of specimens have been noticed or

procured too late to be recorded in their proper places. They are mostly rare

forms, and in some cases the genus is doubtful. These it is now proposed

somewhat briefly to describe, in most cases with a figure. See Plates XLIII and

XLIV.

436. PuEPOEOiDEA, species. Plate XLIV, fig. 9.

A single fragment of a large Pu7ynroidea was recently obtained from the

Lincolnshire Limestone at Rauceby. There is not enough material to constitute

a species, but the circumstance is interesting from its being the only instance of

Purpuroidea as yet recorded from the Inferior Oolite of this country.

Though apparently differing from any of the Great Oolite species, it most

nearly resembles P. Morrisea, Buvignier, which is the common form at

Minchinhampton. Possibly also some of the Corallian species described by

Buvignier, such as P. Moreana, may be near.

437. PuRPTJRiNA VARicosA, Lijcett, 1850. Not figured.

1850. TuEBO TAEicosus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 416.

1853. _ _ _ Proc. Cotteswold Field Club, vol. i, p. 77.

The following is Lycett's description :
—" Turrited, whorls six, convex, each

with four encircling, rounded and smooth costiB, crossing about eight large

longitudinal elevations, which pass rather obliquely from left to right : axis two

lines."

From want of evidence " Tiivho " varicosus was not listed either by Morris
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or by Hudleston and Wilson. Quite recently the Brodie Collection of fossils

from the Leckhampton Freestones has been acquired for the Jermyn Street

Museum. A specimen marked " Turho^ n. sp., 34," answers fairly well to Lycett's

description, so far as the whorls of the spire are concerned. This is evidently a

Pniyuriua, and has some resemblance to the form on PI. I, fig. 2, of this

Monograph.

438. Bkachytrema Pontonis, sp. nov. Plate XLIII, figs. 21 a, 21 h.

Bescriijtion

:

Height . . . . .14 mm.
Spiral angle .... 65°.

Shell thick, trochiform, imperforate. The spire and body-whorl are nearly

equal in height, and the spiral angle perfectly regular. Number of whorls five or

six, sutures well-marked ; the spire-whorls carry three sub-nodular spiral bands.

The body-whorl is large and bicarinate owing to the prominence of the second

and third spirals ; number of spirals in the base about five.

The aperture is quadrangular with the columella considerably produced and

slightly curved, and terminated at the point by a conspicuous reflexed notch

or gutter.

Relations and Distribution.—This curious shell has a strong resemblance to

Littorina FMlli^psii, except as regards the aperture. A single specimen from

Great Ponton.

439 ? Brachytrema " pr^tenue." Plate XLIII, figs. 24, 24 6.

Descri2Jtio7i :

Height .

'
. . . . 3 mm.

Spiral angle . . • • . 32 .

Shell minute, conical-elongate, imperforate. There are about six whorls, flat

and close, though the sutures are fairly distinct. The ornaments consist of fine

spiral lines decussating with nodular longitudinal lines, slightly variciform. The

body-whorl is about one-third the total height. Aperture subquadrate with a

reflexed notch at the columellar extremity.

Relations and DistrihUion.—More acute than any other species of Brachytrema,

this might almost be regarded as a Cerithium, though the style of ornamentation

connects it with Brachytrema. A single specimen from the Oolite Marl,

Notgrove.
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440. Cerithium (Colixa^) Lycetti, sp. nov. Plate XLIII, figs. 22 a, 22 h.

Description :

Height . . . . .15 mm.
Bocly-wborl to total height . . . 35 : 100.

Spiral angle . . . . .35°.

Shell sub-fusiform ; apex sharp ; spire regular ; number of whorls eight,

sutures close fitting. The ornaments consist of wide-apart longitudinal varices,

which are decussated by strong spiral lines, slightly nodular.

The body-whorl is considerably expanded so as to make the outer lip patulous.

The longitudinal varices are scarcely to be traced in the body-whorl, which is

ornamented by numerous spiral ribs, expanding outwards with the increase of the

whorl and causing the margin of the lip to be crenulate. The aperture is oblique

with a full and rounded outer lip, somewhat flattened anteriorly, with a sinuous

and rather encrusted columella, which terminates in a broad, short notch turned

outwards almost at right angles to the axis of the shell.

Relations and Distribution.—This form is very different to the general facies

of the shells in the Inferior Oolite which have been referred to Cerithium. It is

suggestive of Pyramis and other sub-genera of Potamides, but these are at least

brackish-water shells. On the other hand, its resemblance to such shells as

Geriihium {Golina) contractum, Sow., and Geritliium {Golina) tsdiiiatum from the

Indian Ocean (Natal) is very striking. Provisionally we may refer the Oolite

specimens to Golina. Mr. Wilson considers that, possibly, there is a generic

aflBnity between G. Lycetti and the Upper Lias Nortonia Patrocliis.

Erom Nailsworth (Oolite Marl or Pea-grit) there are four specimens in the

Jermyn Street Museum (Lycett Collection). The figured specimen is the most

elongate.

441. Bkachytrema, sp. Plate XLIII, fig. 23.

An imperfect specimen with an estimated height of 15 mm. and a spiral angle

of 40°. The aperture, which happens to be well-preserved, is widely sub-quadrate

with an eflFuse outer lip ; columella much twisted near the base, with a broad

gutter or notch directed outwards at an angle of 45°. There is strong granu-

lated spiral ornamentation throughout the shell, which ajDpears to have been

very thick.

This seems to be a typical Brachijtrema. A single specimen from the Irony

Nodule-bed, Burton Bradstock.

1 H. aud A. Adams, 1853.

64
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442. ? Fibula velox, sp. nov. Plate XLIV, figs. 1 a^lh.

Description :

Height . . . . .11 mm.
Spiral angle..... 42°.

Shell smooth, coiiical-subelongate, solid ; apex acute, spiral angle regular.

Number of whorls six ; height of spire and of body-whorl nearly equal. The

whorls are flat towards the apex, becoming gradually more convex, whilst the

body-whorl is sub-tumid, with a rounded periphery ; the whorls are quite smooth,

with close sutures. The aperture is angular and oblong, the columella being

considerably drawn out with a slight anterior twist, terminating in a somewhat

ill-defined notch.

Relations and Distribution.—The true relations of this curious shell are not

very obvious. A single specimen from the Marchisonae-zone of the Cotteswolds
;

most probably from the Oolite Marl of Swift's Hill or Longridge.

443. Ceritella tumidula, Lycett, 1850. Not figured. And var. angusta. Plate

XLIII, fig. 26.

1850. Ceritella tumidxjla, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi,

p. 419.

1853. _ _ — Proc. Cotteswold Nat. Club, vol. i, p. 86.

Description

:

Height . . . . .11 mm.

Body-whorl to total height . . . 38 : 100.

Spiral angle..... 30°.

The following is Lycett's diagnosis :
" Small, smooth, much lengthened

;

whorls flattened, but slightly tumid at their upper junctions ; body-whorl

symmetrical."

The number of whorls in the type-specimen (Brodie Collection) is eight ; the

thickening of these on the posterior margin produces a slight ledge at the suture

(hence the name tumidula, otherwise inappropriate).

Relations and Distrihution.—Closely related to Ceritella Soiverhii, Morris and

Lycett, a Great Oolite species, though somewhat more slender than the majority

of these. In fact, G. Soiverbii is merely a variety of G. tumidula. Rare in the

shelly freestone at Leckhampton.

The var. anrjusta (fig. 26) has a height of 5 mm., and a spiral angle of 24°,
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and may be regarded as a slender micromorpli of Lycett's species. A single

specimen from tlie Lower Limestone (below the Pisolite horizon) at Nailsworth.

Cf. Geritella minutissima, Lycett, Grrt. Ool. Moll., Suppl., Plate 45, fig. 5.

N.B.

—

CeriteUce of this group are not always easy to distinguish from the early

stage of certain species of Nerinaea.

4i4t4i. Ceeitella Stoeensis, sp. nov. Plate XLIII, fig. 25.

Description

:

Height . . . . .5 mm.
Body-whorl to total height . . . 70 : 100.

Spiral angle . . . . . 60°.

Shell smooth and sub-globose, consisting of about five whorls ; apex sharp ; the

whorls of the spire are narrow and flat, with a close but distinct suture. There is

a slight ledge on the posterior margin of the body-whorl, which is tumidly elongate,

being very large in comparison with the spire. The aperture is oval-elongate,

outer lip thin, columella curved, and terminating in a wide notch, which is slightly

reflexed.

Relations and Distribution.—This form differs completely from any species of

Geritella known in this country. A single specimen from the Lincolnshire Lime-

stone at Stoke Lodge.

445. Cerithinella, sp. Plate XLIV, figs. 5, 6 «, 6 h.

The lower beds of the Lincolnshire Limestone have yielded some fragments of

Cerithinella^ a genus not hitherto noted in the East Midland district. In external

ornamentation these specimens serve to remind me of Cerithinella Brodiei. The

section (fig. 5) has slight indications of a fold in the outer wall as in Nerinella}

446. Nerin^a (Nerinella) neglecta, sp. nov. Plate XLIV, figs. 4rt, 4Z).

Description

:

Height . . . . .12 mm.

Spiral angle..... 30°.

Shell conical-elongate, turrited, with a somewhat convex spiral angle.

Number of whorls about eight, narrow, without visible ornament, but much

thickened at the posterior margin, so as to cause a marked increase or turreting of

^ For an account of Nerinvea (or Cerithinella) cingenda, Sowerby, figured on Plate XII of this

Monograph, see ' Geoh Mag.,' dec. iii, vol. i, p. 112, pi. iv, figs. 9 and 9r?.



488 GASTEROPODA OP THE INPERIOR OOLPFE.

eacli successive wliorl. The body-whorl occupies one third of the total height,

and is somewhat bicarinate. All the whorls, including the body-whorl, are

slightly convex and very smooth. The aperture is quadrate, with a short thick

columella, and wide anterior notch. A fold on the inner and outer walls of each

whorl.

Relations and Distribution.—This species belongs to the biplicate section of

Nerinella (see p. 198, and PL XIII, figs. 1 and 2, of this Monograph). It is much

broader than either of the two unnamed forms there described. Consequently the

shape of the whorl in section is much more squat.

There are two specimens in my Collection from the Lincolnshire Limestone of

Weldon, and others which seem to connect with the narrower forms.

447. NeeiNzEA (Pttgmatis) cf. cingenda, Phillips. Plate XLIV, figs. 8, 8 a, 8 h.

Specimens of an elongate Neringea, not unlike N. cingenda, occur somewhat

plentifully in the Lincolnshire Limestone at Stoke Lodge. In this case the

internal section is that of a Ptygmatis with five folds. The specimens greatly

resemble a variety provisionally named ^^ pseudocingenda " (see p. 212, PI. XIV,

fig. 15, of this Monograph). Bearing in mind that sections of Dogger specimens

of Nerinsea cingenda are liable to mislead, the Stoke Lodge fossils may possibly

represent the true internal structure of this species.

Genus—Paludina, Lamarch, 1812.

Shell turbinated loitli round whorls, thin ; aperture circidar, slightly angidar

behind, peristome continuous, entire ; operculum horny, concentric.

Conchologists have expressed a doubt whether Paludina extends as far back

as the Jurassic. Yet Paludina occurs abundantly in the Upper Purbecks.

Neither can we doubt that Paludina scotica, Tate (' Quart. Journ. Geol. Soc.,'

vol. xxix, p. 349, pi. xii, fig. 3), from the Infra-Oxfordian beds of Loch Staffin,

is correctly referred to that genus.

448. Paludina Langtonensis, sp. nov. Plate XLIV, figs. 1 a, 1 b.

' Description

:

Height (full size) . . . .30 mm.

Body-whorl to total height . . . 60 : 100.

Spiral angle..... 62°.

Shell smooth, turbinate, often rather dark in colour, and with a considerable
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umbilical furrow, Number of whorls five to six. These are very tumid and

separated by a deeply impressed, almost canaliculate suture ; sutural angle very

oblique. No ornamentation, other than growth-lines, which are rugose and

varix-like on the body-whorl. Aperture nearly circular with thin sharp lips.

Relations and Distribution.—This species resembles in some respect Paludina

scotica, which occurs in the Hebrides on approximately the same horizon. It also

differs but little from Paludina vivipara, being perhaps of smaller habit and with

a more sloping sutural angle and more convex whorls than the existing species.

On the other hand the Paludinas of the Upper Purbeck are for the most part

very different.

Paludina Langtonensis is abundant in the so-called Paludina-hed, a kind of

mortar-like deposit which occurs high up in the Chipping Norton limestone at

Langton Bridge, along with other freshwater species and occasionally seeds of

Chara, &c. But associated with these are species of Ceritlmim and Nerinpea along

with a small variety of Amheiieya nodosa—apparently a Bathonian fauna. This

deposit, where developed, is found to underlie a gritty bed containing teeth and

palates of fish.

Paludina Langtonensis also occurs in great abundance at Castle Barn, three and

a half miles from Chipping Norton, and traces may likewise be seen at Sharp's

Hill in a similar position.

Genus—Valvata, Milller, 1774i.

Shell umbilicated, turbinoid, or subdiscoidal, spire but slightly prominent, whorls

convex and feiu ; aperture circular, oblique ; peristome entire, thin, sharp, slightly

expanded.

449. Valvata comes, sp. nov. Plate XLIII, fig. 27 ; and Plate XLIV, figs. 2 a, 2 b.

The transverse diameter of these little shells does not exceed 3 mm. Judging
from the figure they diflPer slightly from Valvata praecursor, Tate (' Quart. Journ.

Geol. Soc,' vol. xxix, p. 348, pi. xii, fig. 9). The spire is more salient than in

Valvata cristata.

Somewhat rare in the Paludina-hed at Lan<>'ton Bridsre.
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450. Cirrus, species or variety. Plate XLIV, fig. 12.

The interest of this specimen consists in the fact that it is the only one of the

genus known to me from the Lincolnshire Limestone (Stoke Lodge). It may
possibly be a micromorph of Cirrus Leachi.

451. Onustus pileus, Lycetf, 1850. Not figured.

1850. Teochxis pileus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 417.

1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 78.

The following is Lycett's diagnosis. " Very elevated ; whorls few, concave,

with longitudinal elevations united at the base, and overwrapping the upper

portion of the succeeding whorl, base discoidal." Further on he adds that this

will pi^obably be erected into a new genus.

There is a single specimen in the Brodie Collection, the apical whorls alone

being preserved. It is clearly a species of Onustus, related to 0. acuminatus,

Hudl. There are two much larger specimens, also from the Cotteswolds, which

have been in the Jermyn Street Museum for some years (see p. 328, supra).

These may be referred to Onustus ijileus, Lycett.

452. Delphinula or Margarita, species. Plate XLIV, figs. 3 a, 3 h.

This form has considerable resemblance to Delpliinula {Turho) Santonis, Hudl.,

difiering principally in details of ornamentation. At the same time I would

scarcely refer to it as absolutely the same species.

A single specimen, said to come from Cold Comfort in the Cheltenham district.

453. Delphinula quaterno-cingillata, Lycett, 1850. Not figured.

1850. Delphtnula quateeno-cingillata, Lycett. Ann. Mag. Nat. Hist.,

2ad ser., vol.vi, p. 416.

1853. — — — Proc. Cotteswold Nat.

Club, vol. i, p. 77.

This is a doubtful species, since the two specimens thus marked in the Brodie

Collection differ in more than one respect from the diagnosis, which is as follows :

—

•' Subglobose, spire of several whorls, angulated ; longitudinal costas large, elevated,

rather angular, impressed by numerous transverse (spiral) lines ; umbilicus

costated ; aperture orbicular."
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Chilodontoidea, genus iiov.

Shell short, thich, encycloicl, slightly pupgeform, imperforate. Whorls irregular,

the anterior ones carinale ; hody-ivhorl considerably shorter than the spire; ornamen-

tation suhreticulate. Aperture externally quadrate and oblique, with a double callosity

on the columella, which is dentate at the angle ; a broad callosity inside the outer lip

further restricts the aperture internally.

There are many points of resemblance between tliis curious genus and Chilo-

donta, Etallon, which, however, is represented as having five internal teeth or

callosities. The Corallian genus also has a more distinctly trochiform spire,

though the character of the ornamentation is somewhat similar. Fischer (' Manuel,'

p. 818) makes Chilodonta a sub-genus of Clanculus, one of the Trochidse. In this

connection the following references may be useful.

Chilodonta clathrata, Etallon. Corallien du Haut Jura ii, p. 54.

Trochus [Monodonta) clathratus, Etallon. Zittel, Gast. Stramb. Schicht, p. 329,

pi. xlviii, figs. 27 and 28.

Chilodonta clathrata, Etallon. De Loriol, Mem. Soc Pal. Suisse, vol. xvii

(1890), p. 147, pi. xvi, fig. 15.

454. OHir.ODONToiDEA ooLiTiCA, sp. uov. Plate XLIII, figs. 19^ 20 a, 20b.

Description :

Height . . . . .9 mm.
Body-whorl to total height . . . 35:100.

Spiral angle irregular and convex.

The apex is sharp ; number of whorls eight, flat to subconvex in the early

stages, strongly carinate in the later ones, and separated by a deep suture. The

ornaments in the upper part of the whorls consist mainly of delicate and rather

sinuous axial lines, which on the keels produce a fine granulation ; in the anterior

portion of the whorls the ornaments are chiefly spiral. The shell gapes somewhat

between the penult and body-whorl, which latter is stumpy, and towards the

aperture its upper margin encroaches on the penult. The body-whorl is carinate

and spirally ornamented on the base. There are, however, considerable differences

in ornamentation according to locality.

The characters of the aperture are those of the genus.

Relations and Distribution.—The distinction between this form and Chilodonta
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clathrata have already been partially indicated. Attention is also drawn, in

the accompanying footnote, to another form, lately found in the Lias of Thorn-

combe, which evidently belongs to the same group, though generically, or at least

subgenerically, distinct.^

Chilodonto'idea oolitica is a rare species, yet it occurs on the same horizon at

four localities, viz. the Goncaviis-bed at Bradford Abbas and the Irony Nodule-bed

of Burton Bradstock ; also at Beaminster and Stoford.

455. FossAEus (CuuTHouYA^) ooLiTicus, sp. nov. Plate XLII, fig. 17.

Description :

Height . . . . .13 mm.
Body-whorl to total height . . . 70 : 100.

Spiral angle..... 60°.

An ovate elongate shell with a short spire and few whorls, which are non-

embracing. A. very slight umbilical fissure. The entire shell is ornamented with

strong spiral ribs, regular and equidistant. Aperture a lengthened oval, with an

arched and crenulated outer lip, expanded anteriorly, and a long and almost

straight columellar lip. The entire peristome is thick.

delations and Distribution.—There is very little difference between this shell

and the existing Couthouya reticulata, A. Adams, from the China seas. The

modern shell has a better developed umbilical fissure, and is rather smaller ; Isajns

fenestrata, Carpenter, from the west coast of North America, is also very near.

A single specimen from the Concavns-hed, Bradford Abbas.

^ In order to find a place for the Lias shell, I propose to constitute the genus Wilsonia, thus

named in honour of Edwiird Wilson, Esq., F.G.S., Curator of the Bristol Museum, who is our chief

authority on the Gasteropoda of the Lias. The following is the diagnosis :

Shell small, very thick, irregularly pupseform, imperforate, whorls increasing irregularly and scarcely

convex, separated Ly a distinct but rather narrow suture. Ornaments pronounced, consisting of four or

Jive granular spiral belts in each whorl, with fine intermediate axial decussation. Body-whorl rather

shorter than the spire and compressed. Aperture sub-circular, with a thick outer lip and two prominent

teeth towards the middle of the short columella.

Wilsonia liassica, sp. nov. (Plate XLIV, figs. 13 c, 13 i, 13 c), has seven or eight whorls and a

total height of about 14> mm. The prominence of the penult, which quite equals the body-whorl in

width, is a characteristic feature ; the ornamentation is very rich. A single specimen from the

"junction-bed," Thorncombe, Dorset.

In Wilsonia the aperture possesses two distinct teeth: in Chilodonto'idea there are three

callosities or teeth, and the internal portion of the aperture thus assumes a somewhat keyhole-

like shape : in Chilodonta the aperture is restricted by five irregular teeth, and thus becomes still

more fanciful in outline. We can scarcely doubt that these three genera (or sections) stand in

ancestral relationship to each other, either linear or collateral.

2 Couthouya, A. Adams, 1860, sub-genus of Fossarus, Philippi, 1811, member of the Littorinidae.

Cf. also Fossariopsis, Laube, from the Trias.
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TABLE I.

ALPHABETICAL INDEX OF THE INFERIOR OOLITE GASTEROPODA,

WITH A TABLE OF DISTEIBUTION ACCOEDING TO DISTRICTS.

NOTE.

1.—As a rule no species are quoted in this Index unless based on specimens wMch have been

seen by myself: Nerinsea consohrina, "Witchell, is perhaps the only exception. Forms provisionally

named in the Monograph are not listed : exception, Nerinxa sub-hrevivoluta.

2.—Practically there are five districts : viz. (1) The Yorkshire Basin, Lower Division, including

the Dogger and Millepore Bed ; Upper Division, the Scarborough Limestone. (2) The East Midland

District is not at present divided into a Lower and Upper Division ; it embraces the Northampton

Sand and Lincolnshire Limestone. (3) The Cotteswold District includes the Inferior Oolite outcrop

from the neighbourhood of Banbury (Hook Norton) to the Mendip axis. The Lower Division comprises

the Opalinus- and Murchisonse-zones, including the Pea-grit, Oolite-marl, and the Freestones. It is

probable also that the Gryphite-grit and Lower Trigonia-gTit should come in here. The Upper

Division includes the Upper Trigonia-grit and Clypeiis-gv'xt with their equivalents, lying for the most

part in the ParMnsoni-zone. (4) The Dundry exposure is regarded as a district by itself, not at

present divided. (5) The Dorset- Somerset District extends from the Mendip axis to the Channel at

Burton Bradstock. The Lower Division includes the Teovil Sands, together with the Opalinus-zone,

Murchisonse-zone, and Concavus-}iedi (in the early part of this Monograph called the Sowerlyi-hedi')

.

The Upper Division includes the ^SaM^^ei-bed, which is much more nearly on the /SotwerSj/j-horizon, the

Huviphriesianus-zonQ generally, and the Farkinsoni-zone.

3.—In the columns a "note of interrogation "
(?) in some cases signifies that the identification is

questioned, in others that the locality is in doubt. In those cases where an Upper and a Lower
Division are adopted, the query may relate to the Division only. With respect to the East Midland

District there is considerable difference between the Fauna of the Lower Division of the Lincolnshire

Limestone, as exemplified by the extremely fossiliferous horizon at Lincoln, and the Fauna of the

Upper Division, as exemplified by the beds at Weldon and Ponton ; but since some fossiliferous

localities are doubtful it has been thought best not to attempt to distinguish an Upper and Lower
Division.

65
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Action {Tomatellsea)

ooliticua, Hudleston
pulchellus, Deslongchamps

sculptus, Lycett

Page.

h.CiMOTSl^&.{Striadseonina,Cylindrobullina,

Trochactseonina, &c.)

antiqua, Lycett

cinerea, Hudleston

? convoluta, Lycett

cf. Esparcyenais, d'Archiac

gigantea, Deslongchamps
— var. attenuata

glabra, Phillips

humeralis, Phillips

ovata, Lycett

pulla, Koch Sf Dmi/cer, fide M. ^ L—
? Sedgvici, Phillips

subovalis, Hudleston

tenuistriata, Hudleston

tumidula, Lycett

Plates and Figures.

467
466
467

477
474
477
476
474
475
473
472
475
470
469
472
471
476

Alabia
angusta, Hudleston
arenosa, Hudleston
Doublieri, d''Orhigny

Dundriensis, Tawney
fusca, Hudleston
hamoides, Hudleston
hamus, Deslongchamps
— var. nodosa
— var. Phillipsii, d'Orhigny

Lorieri, d'' Orbigny— var. gracilis, Lycett

Lotharingica, Schlumberger
myurus, Deslongchamps
pinguis, Hudleston
Pontonis, Hudleston
— var. spinifera

prselonga, Hudleston
pi'itriigenia, Hudleston
pseudo-arm ata, Hudleston
cf. rariepina, Schlumberger

,

Roubaleti, >S'c^^MMjie?'_^er,var.Dorsetensis

Bolida, Lycett

spinigera, Lycett

sublsBvigata, Hudleston
unicarinata, Hudleston
unicornis, Lycett

(? Diartema) varicifera, Hudleston..

Ill
110
127
122
121
140
113
117
116
132
135
125
130
117
135
135
126
137
125
118
123
139
138
129
118
119
141

XLII, 11

XLII, 12, 13...

XLII, 10, 10 a

Pi

-a

XLIII, 6

XLIII, la, 16
XLIII,7
XL1II,8
XLIII, 2, 3
XLIII,4
XLIL22, 23 a, 23 6.

XLII, 20a, 20 6 ....

Not figured .

XLH, 14
XLII, 15
XLII,21
XLII, 18, 19, 19 a .

XLIII, 5 and ? 9 ....

U. U. L. U

W

IV,2
1V,1
V, 11 ; VI, 1 a—c
Y,2
V,3

VII, 7a,6
IV, 6 a-d, 7a-c ; VII, 9

IV,9
IV, 8a—c

VI, Ga—d; G'a,b;&'a
VL5
V,9
VI,4a—c

IV, 10; Vn, 11
Vn, la, 6

VII, 2

V, 10
VII,3

V, 8

IV,12
V, 5 a—f, 6 ; VII, 10

VII,5,6
VII, 4
VI, 3 a, 6, 3'a, 3'6

IV, 13a-c
V, land ? 7a., 6

II, 10,ff,6;VII,8a,6,

1

8'a,6 )

G. O.

G. O.

?G.O.
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Ambeeleta
cf. anaglyptica [Trochus], Miinster ...

biserta [Trochus] , Phillips

capitanea [Eucyclus], Miinster

cygnea [Eucyclus], Hudleston
denainodosa [Eucyclus], Sudleston...

? Dundriensis [Turbo], Tawney
elongata [Turbo], Hudleston
gemmata [Eucyclus], Lycett

cf. generalis [Eucyclus], Miinster

gouiata [Eucyclus], Deslonychamps...
cf. Meriani [Eucyclus], Qoldfuss
Milleri [Turbo] , Wright, MS
Murchisoni [Eucyclus], Miinster
Obornensis [Eucyclus], Hudleston ...

Orbiguyana [Eucyclus], Hudleston...

ornata [Eucyclus], Sowerhy
— var. apiaulosa, Miinster
— var. abbas
— var. horrida

pagodiformis [Eucyclus], Hudleston...

Stoddarti [Turbo], Tawney
turbinoides [Turbo], Hudleston

Apttxiella
subconica, Hudleston

Ataphetjs
Acis, d" Orbigny

Acmon, d' Orbigny

heliciformis, Morris ^ Lycett

Labadyei, d^Archiac

laevigatus, Sowerby
cf. lucidus, Thorent

obtortua, Hudleston

BoUBaUETIA
striata, Sowerby

Beachtteema
binodosum, Hudleston

Pontonis, Hudleston
subvaricosum, Hudleston
Wrightii, Cotteau, var. despecta

Bulla
Favrei, Lycett ..

undulata, Bean

Capulus
ancyloides, Sowerby
rugosus, Sowerby

Page,

288
288
277
283
282
293
292
281
287
284
283
290
286
286
285
279
280
280
281
287
291
290

191

352
351
348
350
349
348
350

249

99
484
98
99

481
482

459
458

Plates and Figures.

XXII 12
xxii^ 13, i47xxiii^'i, 2
XXI, 12

XXIV, 10
XXII, 3, 4, 5
XXIV, 11
XXIII, 8, 9
XXIII, 19
XXIII, 3
XXII, 6 (juv.)

XXIII, 17
XXIII, 5

XXII, 11

XXII, 10

XXII, 7, 8

XXI, 13,14
XXI, 15
XXI, 16, 17, 18 ; XXII, 1

XXII, 2

XXII, 9
XXIII, 11
XXIII, 7 and? 6

L. U.

W

xn, 10, 11.

XXIX, 14
XXIX, 11, 12, 13 ..

Not figured

XXIX, 9,10
XXIX, 5,6

XXVIII, 18a, b

XXIX, 7, 8

XIX, 8, 9.

VII, 12 ...

XLIII, 21a,6
II, 9 a, b .

II, 8 a—c.

XLIII, 10
XLIII, 11 a, b

XLII, 3a, b

XLII, la, b, 2a, b

L. U.

W

L. U.

?(i.O.

G. O.

G. O

Cor.

G. O.

G. O
Q. O
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Cebitella
Lindonensis, Hudleston.

Stokensis, Hudleston
tumidula, Lycett
— var. angusta .

Ceeithinella
Bajocensis, Hudleston.

Brodiei, Hudleston ....

? cingenda, Sowerby

Ceeithium
abbas, Hudleston
armatum, Milnster

attritum, Hudleston

Beanii, Morris ^ Lycett
— var. Weldonis

C3iTu\evLm, Hudleston^' Wilson (turris,/?.)

circe, d'Orbigmj

clypeus, Hudleston (? clypeatuiii, Witc).
comma, Milnster

— var. near to C. unitorquatum,
Heb. ^ Desl

gemmatum, Morris ^ Lycett
G-eorgii, Hudleston

latisulcatum, Hudleston
Leckenbyi, Hudleston
Leckhamptoneuse, Hudleston
limseforme, R'omer, var. Pontonis
Lycetti [Colina], Hudleston

muricatum, Sowerby
— var. trilineata

? obesum, Hudleston
Obornense, Hudleston
pergradatum, Hudleston
pisoliticum, Hudleston
polystropbum, Hudleston
quadricinctum, Milnster

quadrilineatum, i2o?ner

subabbreviatum, d' Orbigny
subcostigerum, flwrf/es^o??

subglabrum, Hudleston

subscalariforme, d^ Orbigny, two vars. ...— var. spiiiicostata, Wright
MS.

vetustum, Phillips— var. seminuda
vetustum-majus, Hudleston
WaDsfordiae, Hudleston

Chilodontoidea
oolitica, Hudleston.

177
487
486
486

186
187

487

172
156
171
159
160
166
168
170
167

168
147
162
164
158
157
161
485
146
147
154
173
169
164
173
160
145
154
163
155
153

151

148
151
150
162

491

Plates and Figures.

XI, 3a, b, 4
XLIII, 25

Not figured

XLIII, 26

XII, la, b,2, 3

XII, 4 a, 6; PXLIV, 5,

6a, 65
XII,»

X, 10a—c ...

IX, 1

X, 9a, b

IX, 5 a, b

IX, 6 a—c, 6'a-

IX, 15
X,4
X, 8 a, b, 8' ...

X,2

X,3
VIII, 4
IX, 10

IX, 12
IX,4
IX, 2

IX, 7

XLIII, 22 a, 22 b ..

VIII, 2a, b

VIII, 3
VIII, 12

X, 11
X,6
IX, 13 a, 6

X, 12, 13
Not figured

VIII,1
VIII, 11
IX,11

VIII, 13
VIII, 9, 10 a—6 ..

VIII, 8 a—/.
VIII, 5 a—rf.

VIII, 7

VIII, Ga,b.
IX, 9 a—c.

XLIII, 19, 20 a, 20 b.

H

L. U

o

L. U. L.lu.
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ClEETIS

Calisto, d^Orbiyny ...

Etheridgii, Lyeett ...

gradatus, Hudleston
Leachi, Sowerby
nodosus, Soiverby ...

pyramidalis, Tawney
varicoaus, Hudleston

Cloughtonia
cincta, Phillips

Ceossostoma
cf. Prattii, Morris ^ Lyeett

CETPTAtTLAX
contorta, Deslongchamps
papillosa, Deslongchamps

,

Bcobina, Deslongchamps ,

tortilis, Hebert ^ Deslongchamps
cf. undulata, Querist

,

Ctlindeites
attenuatuB, Lyeett

brevispira, Hudleston
cylindricus, Morris Sf Lyeett.

mam mill ari s, iyce^^

tabulatus, Lyeett
— Tar. Weldonis ....

turriculatus, Lyeett

Delphintjla
alta-acanthica, Hudleston— var. depressa

alta-bicarinata, Hudleston
angulata, Hudleston
Buckmanni [Turbo], Morris 8r Lyeett ..

granata [Turbo], Hudleston
quaterno-cingillata, Lyeett

Santonis [Turbo], Hudleston
Shaleri [Turbo], Tawney
— Ta,r. pulchrior

DiSCOHELIX
Cotswoldise, Lyeett
spinosus, Wright MS.

Emaegintjla
granulata, Lyeett

Leckhamptonensis, Lyeett.

Lindoneneis, Hudleston ....

scalaria, Sowerby

312
306
307
308
313
311
313

247

346

185
183
181
182
184

479
479
481
480
479
480
478

363
363
362
367
364
368
490
369
365
366

316
317

453
452
452
451

Plates and Figures.

XXV, 1

XXIV, 15
XXIV, 17
XXV, 3. 4,5
XXV,6
XXIV, 18, 19, 20
XXV,2

XIX, 7 a, b

XXVIII, 17 a, b.

XI, 15 a—c

XI, 13
XI, 10
XI, 12 a—c
XI, 14

XLIII, 15 a, 6

XLTII, 17, 18
XLIII, 16a,6

Not figured

XLIII, 14fl, 6

XLIII, 13a,5
XLIII, 12

XXX, 9
XXX, 10
XXX, 8
XXX, 15, 16
XXX, 11
XXX, 17

Not figured

XXX, 18, 18a
XXX, 12
XXX, 14

XXV, 7

XXV, 8

Not figured

XLT, 11a,

b

XLI, 14 a, b, and ? 13 a, b

XLI,12a,b

•a

a

u. L. U. L. U.

m

Cal.

G. O.
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EtTCTCLOiDEA {PurpuHna, sect. 2)
bianor, c?' Orhigny
carino-crenata, Lycett

EUSPIRA ?

Species, " subcoronata".

EXELIBSA
Normaniana, d' Orhigny ....

pulchra, i?/ce<<

Btrangulata, d'Archiac
— var. ovalis

— var. pisolitica

.

Weldonia, Hudleston

Fibula
angustivoluta, Hudleston
caniua, Hudleston ,

? velox, Hudleston

FOSSAEUS
ooliticus [Couthouya], Hudleston.

Hamusina
Damesi, Gemmellaro
Oppelensis, Lycett .

.

LiTTOEINA
sedilis, Munster (fide Tawney)
Dorsetensis, Hudleston

pisolitica [? Trochus], Hudleston

Phillipsii, Mortis ^ Lycett

polytimeta [Tectarius], Hudleston .

praetor [Echinella], Goldfuss

recteplanata [? Trochus], Tawney .

cf. sulcata, Hebert ^ Deslongchamps

.

triarmata [? Troclius], Heb. ^ JJesl.

Weldonis, Hudleston

Malaptera
Bentleyi, Morris ^ Lycett— var. neglecta ...

MONODONTA
Lyelli, d'Arckiac
— var. humilis

pisolitica, Hudleston

Natica
adducta, Phillips

— var. globata
— var. Oppelensis, Lycett

Bajocensia, d' Orbigny

Page.

95
97

270

180
179
178
178
178
179

174
175
486

492

304
305

298
299
300
296
295
294
300
297
301
297

101
102

357
357
356

257
259
258
263

Plates and Figures.

II, 5 a—h.

II, 7 a, 6 .

XXI, 2

XI, 9
XI, 7

XI,6
XI, 5a,b
XI, Sa,b

XI, 1

XI, 2 a, 6

XLIV, 7 a, 6

XLII, 17

XXIV, 12 ....

XXIV, 13, 14.

XXIV, 1 and ? 2 ..

XXIV, 3,4,5
XXIV, 9
XXIII, 16
XXIII, 12, 13
XXIV, 8
XXIV, 6, 7
XXIII, 15

Not figured

XXIII, 18

w

III, 1 a—c.
111,2

XXX, 1, 2
XXX,3
XXIX, 17 aud ? 18

XX, 3.
XX, 5,6...
XX, 2
XX, 13 a, i.

o
L. U.

^ B

G. 0.

G. O.

G. O.
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Natica
canaliculata, Morris Sf Lycett ..

cincta, Phillips

Dundriensis, Tawney
HuUiana, Lycett

cf. Lorieri, d'Orbigny
— var. canina
— var. proxima

,

cf. Michelini, d Archiac

? profcracta [Euspira], Hudleston
punctura, Bean (pars)

Nekin^a
altivoluta [Neringea], Witchell ..

attenuata [JS^erinsea], Witchell ..

bacillus [Ptygmatis], d'Orbigny

brevivoluta [Ptygmatis], Hudleston...
campana [Ptygmatis], Hudleston
cingenda [? Ptygmatis] , Phillips

conoidea [Nerinella], Hudleston
consobrina [Ptygmatis], Witchell

Cotteswoldise [Ptygmatis], Zyce^^ ....— var. conica, Witchell ....

deducta \_'Nevm?e&], Hudleston
cf. elegantula [Nerinsea], d'Orbigny

Eudesii [Nerinsea], Morris Sf Lycett .,

expansa [Nerinsea], Hudleston
gracilis [Nerinella], iyce^^

Guisei [Ptygmatis], Witchell

Hudlestoniana [INerinaea], Witchell

Jonesii [Ptygmatis], Lycett

Longfordensis [Nerinaea], Hudleston ..

neglecta [NerineUa,], Hudleston
oolitica [Nerinsea], Witchell

Oppelensis [Vtjgmntisl, Lycett
parva [Nerinsea] , Witchell

pisolitica [Ptygmatis], Witchell

producta [Ptygmatis], Witchell

pseudocyliD drica [Nerinsea] , d' Orbigny
.

.

cf. pseudopunctata [Nerinsea], Cossmann
Santonis [Ptygmatis], Hudleston
cf. Stricklandi [Nerinsea], Morris ^Lycett
Stroudiensis [Ptygmatis], Witchell ...

subbrevioluta [Ptygmatis], Hudleston
subcingenda [Nerinsea], Hudleston ...

subglabra [Nerinsea], Hudleston
velox [Ptygmatis], Witchell

Weldonis [Nerinsea], Hudleston
xenos [Ptygmatis], Hudleston
zonophora [Nerinsea], Hudleston

265
266
262
262
259
260
260
269
265
264

203
201
217

225
214
210
197
221
222
223
202
210
205
201
196
213
204
218
200
487
199
219
199
215
220
203
209
224
208
222
226
212
207
221
206
216
207

Plates and Figures.

XX, 16
XX, 17; XXI, 3,4 ...

XX, 11 a—e

XX, 12
XX, 8

XX, 9 a, 6 and ? fig. 1

XX, 7
XX, 18a, b

XX, 15

XX, 14

L. U

:]

XIII, lOa—d
XIII, 6a
XV, 5 a, b, 6 a—c, 7 a

;

XVI, 12

XVI, 9 a, 5 and ? 10
XV, 2a, b

XIV, 13 a—f, 14 ; XLIV, 8

XII, 14
Not figured

XVI, Za—d
XVI, 4 a, 6 and ? 4 c, <;

XIII, 8
XIV, 12
XIV, 2, 2a
XIII,66
XII, 12, 13 a, b

XV, la—c

XIV, 1

XV,9a-c
XIII,5
XLIV,4a,6
XIII, 4 a—(^, 6, 7
XV, 11a—e

XIII,3
XV, 3 a—c and XVI, 7

XV, 10a—c

XIII, 9 and ? 11
XIV, lOfl—c

XVI, 8a—c

XIV,9
XVI, 2a, 6

XVI, 11

XIV, 16«,6
XIV,8
XVI, 1

XIV, 3a, b; 4; ?5
XV, 4ff, b

XIV,7

X
X ...

L. U L. U

S. 0.

IQ. 0.

Ig. o.

G. O.

G. 0.

G. O.
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Page,

Neeita
costulata, Deshayes.

pseudocostata, 6?' Or6?grMy

subrugosa, Hudleston

tumidula [Neridomus], Phillips

transverse species [Neridomus]

Neeitopsis
Bajocensis, cC Orbigny

cf. decussata, Miinster ...

cf. Hebertana, (T Orbigny

incisa, Hudleston

Philea, d' Orbigny

c£. sulcosa, dArchiac
varicosa, Morris Sf Lycett

Onttsttts

acuminatus, Hudleston

Heberti, Laube
heliacus, d' Orbigny, var. opalina

cf. lamellosus, d' Orbigny

ornatissimiis, d" Orbigny

pileus, Lycett

pyramidatus, Phillips

Paludina
Langtonensis, Hudleston

Patella
cf. cingulata [? Scurria], Miinster

fenestrse, Hudleston

inornata [Scurria], Lycett

nana [Scurria], Sowerby
nitida [Scurria], Deslongchamps ..

retifera, Lycett

Eouieri, Morris ^ I^ycett

'Phasianella"
conoidea, Hudleston ,

elegaus, Morris ^ Lycett

latiuscula, Morris ^ Lycett ,

Leymeriei, d' Arch., var. Lindonensis

Poutonis, Lycett

cf. subumbilicata, d'Archiac ,

PiLEOLUS
Isevis, G. B. Sowerby ....

plicatus, G. B. Sowerby

.

332

333
334
335
336

340
342
343
342
341
344
341

328
329
329
328
330
490
326

461
463
460
462
461
463
463

254
252
251
253
253
255

338
337

Plates and Figures.

XL, Qa, b and
? XXVIII, 6 a, b

XXVIII, 7, 8.9
XL, la, b; 8

XXVIII, 12a, 6

XL, 9 a, b

XXVII, 9 a—c.
XXVIII, 5a—c...

XXVIII, 3a—c...

XXVIII, 2

XXVII, 11 a—c
XXVIII, 4
XXVIII, la—c...

XXVII, 3

XXVII, 6a, b; 7

XXVII, 4a, b

XXVII, 5a, 6

XXVII, 8a, 6

JVot figured

XXVII, 1, 2

XLIV, 1 a, 6

XLII, 5 a—c
XLII, 9 a, b

XLn,4a, b

XLII, 6a, b

XLII, 7a, b

Not figured

XLH, 8a, b

XIX, 14a
XIX, 11a, 6; 12.

XIX, 10 a, ? 10 6.

XXI,5
XIX, 13

XIX, 15

XXVIII, 15a—c

XXVIII, 13 a, 6; 14 a—c; 16

U.

I
^

'" 8

P O)

L. U.

n

Cor.

G. 0.

?G.O.

G. O.

G. 0.

G. O.

G. 0.

G. 0.

G. 0.

'g.o.

G. 0.

G. O.

G. 0.
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Plextbotomabta ^

abbreviata, Sowerby

Acta3a, (VOrhigny

actinomphala, Beslongchamps

Agatha, cCOrbigny
— var. Sandersii, Tawiiey

Ajax [Leptomaria], dC Orhigny

Alcyone, d'Orhigny

Alimena, <V Orbigny

Allica, d'Orbigny

amata, d" Orbigny

Amyntas [? Leptomaria], t^'Orii^wy...

cf. araneosa, Deslongchamps

armata, Milnster

Athulia, rf' Orbigny

Baugieri, cf Orbigny

Bessina, (TOrbigny
bicingulata, Hudleston
circumsulcata, (V Orbigny

distinguenda, Taivney

Dundriensis, Tawney
elongata, Sowerby
— var. angusta
— var. near to conoidea, DesAaye«
— typ6 form = PI. Pictaviensis,

c?' Orbigny
— var. Ebrayana, (V Orbigny
— var. turrita, Deslongchamps ...

fasciata, Sowerby
granulata, Sowerby
mirabilis, Deslongchamps
mopsa, d' Orbigny
monticulus [Leptomaria], Deslongchamps
monticuloides, Hudleston
Obornensis, Hudleston

ornata, Sowerby
ornata-depressa, Hudl. (? carinata, Sow.)

oxytera, Hudleston
V&\simon, d' Orbigny
paucistriata, d'' Orbigny
phylax, Hudleston
phyospira, d' Orbigny
plicopunctata, Deslongchamps
Proteus, Deslongchamps
punctata, iSo«>er6y

c£. Sauzeana, d' Orbigny
scrobinula, Deslongchamps
subaraneosa, Hudleston
fubdecorata, Milnster

subfasciata, d' Orbigny

Page.

401
431
433
402
403
412
409
419
422
418
415
438
427
409
435
406
398
404
407
407
399
400
400

400
401
401
416
440
437
436
413
413
404
429
431
433
443
425
441
420
442
426
396
428
408
437
421
420

Plates aud Figures.

XXXIII
XXXVII
XXXVII
XXXIII
XXXIV
XXXV
XXXV

XXXVI
XLIV
XXXV
XXXIX
XXXVII
XXXIV
XXXIX
XXXIV
XXXIII
XXXIII
XXXIV
XXXIV

XXXIIT
XXXIII

XXXIII

XXXIV
XXXVI
XXXIX
XXXIX
XXXIX

XXXV
XXXIV
XXXVII
XXXIX
XXXVII

XL
XXXVII

XL

XL
XXXVII
XXXIII

XXXV
XXXIX
XXXVI
XLIV

8,9.

7a,6;XXXVIII,l-5
12 a, 6; XXXIV, 6

7

8, 8a, b; 9, i)

a

4, 4 a, b

Not figured

5, 5 a

11a—c

12
2a, b

5

12
4 a— c ; var. 5 a—c

4, 5

3
10, 11; XXXIV, 3

10; XXXV, 1

11

Not figured

8

3

10 a—c; XL, 1, 1 a

7a—e

6 a—c

Not figured

10, 10a
9
3 a—c

3 a—c

6
3 a—c

1

4 a—c

Not figured ,.

2 a—e

2
1,2'!''!'^^^. .!!!'".!

Not figured

.3. 3a; V 2
la, b

10
10

L. U.

w

L. U

QCB

L. U.

1 It is probable that more species of Pleurotomaria occur in the Cotteswold District than those quoted in the

Table. But as the specimens are found chiefly in the condition of casts or in bad preservation the specific characters are

often uncertain. Thus we may expect to find PI. elongata and other common species.
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Pleukotomaria
subglabra, Hudleston

subplatyspira, cVOrbigmj

subreticulata, (TOrhigny

sulcata [ l.eptomaria], Sowerhij

sulcata- Huinphriesiana [Leptomaria],

Hudleston

Stoddarti, Tmcney
textilif, Deslongchamps

including PI. scalaris, Beslongch

transilis, d' Orhigny

trapeza, Hudleston

tuberculosa, Defrance

Teovilecsis, Tinvney
— var. rugosioi"

PSEUDALAEIA
Etheridgii, Tawney

— var. granosa.

jugosa, Bean

PSEUDOMELANIA
Astonensis, Hudleston

,

bicariiiata, Wright, MS
Burtonensis, Hudleston

coarctata, Deslongchmnps
heterocycla, Eugene Deslongchamps

laevigata, Morris & Lycett

linea! a, Smverby
Lonsdalei, Morris ^ Lycett

procera, Deslongchamps

simplex, Morris 4* Lycett

PlTNCTTJRELLA

acuta, Deslongchamps .

PUBPURINA
aspera, Hudleston

bellona, d'Orligny ....

— var. pagoda .

calcar, Hudleston

cancellata, Hudleston.

curta, Hudleston

elaborata, Lycett

inflata, Tawney
parcicosta, Hudleston

rotunda, Hudleston

cf. Sowerbyi, Waagen.
tabulata, Hudleston

varicosa, Lycett

PUEPUEOIDEA
species

Page.

405
41G
422
410

414
418
424

419
444
428
439
439

189
190
190

245
23S
246
242
239
244
241
243
237
244

457

91
88
89
91
87
90
85
92
90
93
93
94

483

483

Plates and Figfures.

XXXIV, 1, 2

XXXVI, 1

XXXVI, 6, 6«; ? 7
XXXV, 6, i5a,b- 1,1 a, b.

XXXV, 11

XXXVI, 2

XXXVI, 8

XXXVI, 9
XXXVI, 4, 4a ...

XL, 5 a, b ...

XXXVII, 4a, * ...

XXXIX, 8 a, 6, e

XXXIX, 9 a, h ...

XII, 6 n—c, 7 .

XII,8
XII,9

XVIII, 8a, b

XVIII, 3a—c

XIX,5
XVIII, 9a—c; XIX, la, 6

XVIII, 4 a, 6; (variety) 4 c

XXI. G

XVIII, 7a, 6

XIX, 2

XV1I,9;XVIII,1,2;XXI,1
X1X,4

L. U.

XLI, 19 a—

c

I, 11 a— e

I, 5a—

f

I, 7a— c

\ a, b

3a, 5

6 a, b

1 a—g
2 a—/

I, 10a, b

II, 3 a—rf

Not figured

II, 4 a—c

Not figured

II

I

I

I

11,

XLIV, 9

;>. u. L. U.

be

'G.O.

G.

?G.O.

G. O

G. O.
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RiMULA
alta, Lycett

clathrata, Sowerby
oolitica, Hudleston
rugosa, Httdleston

subtricariaata, Hudleston

RiSSOINA
gy n)noides, Hudleston

obliquata, Sowerhy
— var. parcicostata
— var. inflata

obtusa, Lycett

Solarium
diadema, Lycett, MS
pisoliticuni, Hudleston
polygonoides, Hudleston..

subvaricosum, Hudleston

Spinigeba
crassa, Hudleston
didactyla, Hudleston
longispina, Deslongchamps
recurva, Hudleston
tY'\-a.\ia.i\s, Tuwney

StrapAEOLLUS
cf. altus, rf' Orbigny
Duudrieiisis, Tawney
exsertas, Hudleston
pulclirior, Hudleston ... .

cf. tuberculosus, Tkorent

Tkochotoma
affinis, Deslongchamps
calix, Phillips

depressiuscula, Lycett
funata, Lycett

gradus, Deslongchamps ..

Lindonensis, Hudleston .

.

Tkochus
angulatus, Sowerby
biarmatus, Milnster

? bicingeudus, Lycett
cf. Bixa, d' Orbigny
Burtoneusis, iyce<<
diiiiidiatus, Soiverby (? Zetes, (/'0;*S.) ...

Duukeri, Morris &j Lycett, var. Weldoni.-
duplicatus, Sowerby
Durjanus, d' Orbigny
? LeckenbjM, Morris ^ Lycett

Page

455
454
456
454
455

273
272
272
272
273

323
322
323
324

107
106
104
105

103

321
319
320
318
317

447
445
448
450
447
449

374
386
389
388
385
379
383
373
375
38(5

Plates iiml Figures.

XLI, 18«,6
XLI, 15a b

Not figured

XLI, 16 a, b

XLI, 17a,6

XXI, 11 ....

XXI,7
XXI, 8

XXI, 9
XXI, 10 a, 6.

XXVI, 10 ....

XXVI, 6—8 .

XXVI, 9
XXVI, II, 12.

fcl3

L. U. L. U.

u. o.

u. 0.

111,7
Ill, 6 a—^.

III, 4 a—c.

Ill, 5 a—A.

Ill, 3 a—e .

XXVI, 5 .

XXVI, 2 ..

XXVI, 3, 4.

XXV, 9....

XXVI, 1...

XLI, 4
XLI, la, 6; 6a-
XLI, 10
XLI, 5 a, b

XLI, 2,3
XLI, 8, 8a; 9...

XXXI, 11
XXXII, 14
XXXI, 15

XXXII, 17; and ? XXXI, 16

XXXII, 12
XXXI, 8

XXXII, 10
XXXI, 10
XXXI, 12
XXXII, 13

Cal.

G. O.

a. o.
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Tbochus
marga, Hudleston
monilitectus, Phillips

Niortensis, (TOrbiyny

rupestris, Hudleston
Sandersii, Tawney
spiratus, d'Archiac

sqamiger, Morris ^ Lycett

squamosior, Hudleston
subduplicatus, c?' Orbigny

— var. abbas
— var. plicata, Goldfuss

snhluciensis, Hudleston ,

8ubstrigosus% Hudleston
.

sybilla, Hudleston
vicinus, Hudleston

AVinwoodi, Tawney
Zetes, d" Orbigny, fide Tawney

'Teochus"
attrochus, Hudleston

Tdbbo
Davoustii [Delphinula], d'Orbigny— var. Liudonensia
Hamptonensis, Morris ^ Lycett ...

Isevigatus, P/iillips

? Lindecolinus, Hudleston

Ttteeitella
abbas [Mathilda], Hudleston

cf. binaria [? Mathilda], Hcbert ^ Desl.

Dorsetensis, Hudleston

opalina [Mathilda], Quenstedt
— var. canina

quadrivittata [Mathilda], Phillijjs

strangulata [Mathilda], Hudleston

cf. Schlumbergeri, Ji^ug. Deslongchanrps

Valtata
comes, Hudleston

Page.

387
380
388
371
370
378
382
382
375
377
37G
381
384
371
383
372
379

390

360
3G1
359
354
355

230
234
228
231
232
233
233
229

489

Plates and Figures.

XXXII, 15
XXXII, 3a, b

Not figured

XXXI, 2
XXXI, 1

XXXI, 6, 7
XXXII, 8
XXXII, 5
XXXI, 13, 14
XXXII, 1

XXXII, 2

XXXII, 6, 7

XXXII, 11, and? 4..

XXXI,3
XXXII, 9
XXXI, 4, 5
XXXI,9

XXIX, 15, 16.

XXX, 7

XXX, 6
XXIX, 19, 20

.

XXIX, 1

XXIX, 3,4...

XVII, 2 a—c.
XVII, 7

XVII. la-c.
XVII, 3 «, 6 .

XVII,
XVII,
XVII,

Not figured

XLIII, 27; XLIV, 2a,b

L. U. L. U

X
X
X X

lJ

o. o.

o. o.

G. O

Cal.



TABLE II.

INDEX OF SYNONYMS, ETC.

Acteeon glaber, Phillips, vide Actjeonina.

— humeralis, Phillips, vide AcTiEONiNA.

— pullus (H. and D.), Morris and Lycett, Tide AcTiEONiNA.

— Sedgwici (Phil.), auctorum, vide Actj30Nina.

Actieonina Davoustana, d'Orbigny, vide Actxonina tumidida, Lycett.

— Beslongchampsii, d'Orbigny, vide Actieonina gigantea, Deslongchamps.

— tumidula, Morris and Lycett, vide Actseonina tumidula, Lycett.

Alaria Etheridgii, Tawney, vide Pseudalaeia.

Ampullina Michelini (d'Arch.), Cossmaun, vide Natica.

Auricula Sedgwici, Phillips, vide Act^onina.

Cassis Esparcyensis, d'Archiac, vide Actjeonika {Ti-ochactieonina)

.

Cerithium (?) caninum, Hudleston, vide Pibula.

— clypeus, Hudleston, ? Cerithium clypeatum, Witchell.

— (Kilvertia) Comptonense, Hudleston, vide Exelissa Weldonis, Hudleston.

—
• contortum, Deslongchamps, vide Cetptaulax.

— Normanianum, d'Orbigny, vide Exelissa.

— opis, d'Orbigny, vide Cerithium comma, Miluster.

—

•

papillosum, Deslongchamps, vide Ceyptaulax.

— quadrivittatum, d'Orbigny, vide TuREiTELLi.

— scobina, Deslongchamps, vide Ceyptaulax.
—

•

strangulatum, d'Archiac, vide Exelissa.

— tortile, Hebert and Deslongchamps, vide Ceyptaulax.

— turris, Hudleston, vide Cerithium caendeum, Hudleston and Wilson.

— undulatum, Quenstedt, vide Ceyptaulax.

— varicosum (Desl.), Moore, vide Cryptaulax scobina, Deslongchamps.

Ceritella sculpta, Lycett, vide AcTiEON {Tornatellsea).

Chemnitzia coarctata, d'Orbigny, vide Pseudomelania coarctata, Deslongchamps.

—

•

elegans, Lycett, vide Pseudomelania coarctata, Deslongchamps.

— gracilis, Lycett, vide Nebin,ha (Nerinella).

— hetocycla, Eug., Deslongchamps, vide Pseudomelania.

— lineata (Sow.), Pludleston, vide Pseudomelania procera, Deslongchamps.

— lineata-procera,va,r. Scarburgensis, Hudleston, vide Psew/oywe/a^zza Lonsdalei, Morris and Lycett.

— Lonsdalei, Morris and Lycett, vide Pseudomelania.

— Normaniana, d'Orbigny, vide Pseudomelania lineata, Sovverby.

— Scarburgensis, Morris and Lycett, vide Pseudomelania Lonsdalei, Morris and Lycett,

— simplex, Morris and Lycett, vide Pseudomelania.

— vetusta-major, Hudleston, vide Ceeithium.
—

' vetusta, var. seminuda, Hudleston, vide Ceeithium.

Cirrus carinatus, Sowerby, cf. Pleurotomaria ornata-depressa, Hudleston,
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? Crossostoma heliciformis, Morris and Lycett, vide Atapheus.
Cylindrites gradus, Lycett, vide Cijlindrites attenuatus, Lycett.

Biartema vancifera, Iludleston, vide Alaeia.

Diti-emaria affinis, d'Orbigny, vide Trochotoma affinis, Deslongchamps.

Emarginula alta, Lycett, vide Rimula.

— clathrata, Sowerby, vide Rimula.

Eucyclus ffoniatus, Deslongchamps, vide Ambeeleta.
— pinguis, Deslongchamps, vide Ambeeleya.

Eulima Ixvigata, Morris and Lycett, vide Pseudomelania.

Eu.07nphalus tuberculosus, Tliorent, vide Steapaeollus.

Evspira Bajocensis (d'Orb.), Tawney, vide Natica.

— canaliculata, Morris and Lycett, vide Natica.

— Bundriensis, Tawney, vide Natica.

FissureUa acuta, Deslongchamps, vide Punctueella.

— Brodiei, Lycett, vide Patella retifera, Lycett.

Fusiis ? carino-crenatus, Lycett, vide Pcepueina (^Eucijcloideu).

Hamusina Calisto (d'Orb.), Cossmann, vide CuiEirs.

Kilvertia pulchra, Lycett, vide ExELlssA.

Littorina biarmata (Miinst.), Tawney, vide Taocnus.

— nana, Lycett, vide Ataphrus Acmon, d'Orbigny.

— ornata (Sow.), Morris, vide Ambeeleya.

— punctura. Bean, vide Natica.

Mathilda abbas, Hudleston, vide Tueeitella.

Melania abbreviata, Deslongchamps, vide Ceeithium.

— coarctata, Deslongchamps, vide Pseudomelania.

— liueata, Sowerby, vide Pseudomelania.

— Nonnaniana, d'Orbigny, vide Pseudomelania liueata, Sowerby.

— procera, Deslongchamps, vide Pseudomelania.

— scalariformis, Deslongchamps (pars), vide Cerilhium comma, Miinster.

— — Deslongchamps (pars), vide Cerithium circe, d'Orbigny.

— — Deslongchamps, vide Ceeithium.

— striata, Sowerby, vide Boueguetia.

— turris, Deslongchamps, vide Melania coarctata, Deslongchamps.

— undulata, Deslongchamps, vide Ceeithium.

Monodonta Acmon (d'Orb.), Tawney, vide Atapheus.

— adducta, Phil. var. canina, vide Natica Lorieri, d'Orb. var. canina.

— heliciformis (Morris and Lycett), Lycett, vide Atapheus.

— Labadyei (d'Arch.), Morris and Lycett, vide Atapheus.

— laevigata (Sow.), Lycett, Morris, Tawney, vide Atapeeus.

Natica (Euspira) ? cincta (Phil.), Morris and Lycett, vide Cloughtonia.

— decussata, Miinster, vide Neeitopsis.

— Leckhamptonensis, Lycett, vide Natica cincta, Phillips.

— Oppelensis, Lycett, vide Natica adducta, Phillips, var. Oppelensis, Lycett.

— proxima, Hudleston, vide Natica Lorieri, d'Orbigny, var. proxima.

— subumbilicata, d'Archiac, vide " Phasianella."

— tumidula, Phillips, vide Neeita (Neridomus).

Naticella decussata (Goldf.), Lycett, vide Neeitopsis.

Neridomus, vide Neeita.
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Nerinsea conica, Witchell, vide Neriniea {Ftygmatis) Cotteswofdiie, Lycett, var. conica.

— cylindrica, Deslongchamps, vide Neriniea pseudo-cylindrica, d'Orbigny.

— punctata (Voltz.), Morris and Lycett, vide Neriniea pseudopunctata, Cossmann.

Nerinella, vide Nebin^a.

Nerita costata, Sowerby, vide Nerita costulata, Desliayes.

Nerita costala (Sow.), Phillips, vide Nerita pseudoeostata, d'Orbigny.

— lievigata, (Sowerby), vide Ataphetis.

— minuta (Sow.), Cossmann, vide Nerita costulata, Desliayes.

— — Sowerby, var. tumidula (Phil.), Hudleston, vide Nerita tumidula, Phillips.

? — sulcosa, d'Arcbiac, vide Neeitopsis.

Neritopsis {? Turbo) lievigata (Phil.), Hudleston, vide Turbo lievigatus, Phillips.

Patella ancyloides, Sowerby, vide Capulus.

— costulata, Miinster, ? vide Pileolus plicatus, Gr. B. Sowerby.

— mammillaris, Miinster, vide Pileolus lievis, G. B. Sowerby.

— rugosa, Sowerby, vide Capulus.

— Tessonii, Deslongchamps, vide Capulus rugosus, Sowerby, syn. or var. Tessonii, Deslongchamps.

Phasianella aeutiuscula, Lycett, vide " Phasianella'^ conica, Morris and Lycett.

— cincta, Phillips, vide Cloughtonia.

— Siemanni, Oppel, vide Bourguetia striata, Sowerby.

— striata (Sow.), Morris and Lycett, vide Bourguetia.

— turbiniformis, Lycett, vide Natica Bajocensis, d'Orbigny.

Pleurotomaria Debuchii, var. exsertiuscula, Deslongchamps, vide PI. mopsa, d'Orbigny.

— Befrancii, Hudleston and Wilson, vide PL plicopunctata, Deslongchamps.

— dentata, Deslongchamps, vide PI. armata, Miinster.

— fasciata, var. crenata, Deslongchamps, vide PI. subfasciata, d'Orbigny.

— — Y&T. platyspira, Deslongchamps, vide PI. subplatyspira, d'Orbigny.

— — var. phyospira, Deslongchamps, vide PL phyospira, d'Orbigny.

— gramilata, Sowerby, vars. reticulata and coelata, Deslongchamps, vide PL granulata,

Sowerby.

— — var. plicopunctata, Deslongchamps, vide PL plicopunctata, Deslongchamps.

— — (Deslong.), d'Orbigny, vide PL plicopunctata, Deslongchamps.

— — vars. lentiformis and lievigata, Deslongchamps, vide PL Paliemon, d'Orbigny.

— gyrocycla, var. transilis, Deslongchamps, vide PL transilis, d'Orbigny.

— gyroplata, var. lequistriata, Deslongchamps, vide PL Alimena, d'Orbigny.

— mutabilis, Deslongchamps, var. patula, vide PL Bessina, d'Orbigny.

— — var. circumsidcata, Deslongchamps, vide PL circumsulcata, d'Orbigny.

— — var. coelata, Deslongchamps, vide PL Agatha, d'Orbigny.

— — Deslongchamps, vars. elongata, mutica, and ambigua, vide PL elongata, Sowerby.

— ornata, Defrance, vide PL plicopunctata, Deslongchamps.

— — var. sidcifera, Deslongchamps, vide PL tuberculosa, Defrance.

— pallium (Sow.), Morris and Tawney, vide PL ornata, Sowerby.

— Pictaviensis, d'Orbigny, vide PL elongata, Sowerby, type form.

— Proteus, var. paucistriata, Deslongchamps, vide PL paucistriata, d'Orbigny,

— reticulata, Deslongchamps, vide PL subreticulata, d'Orbigny.

—

•

Sandersii, Tawney, vide PL Agatha, d'Orbigu}^ var. Sandersii, Tawney.

— scalaris, Deslongchamps, syn. or var. cf. PL textilis, Deslongchamps.

Pterocera Bentleyi, Morris and Lycett, vide Malaptera.

— Doublieri, d'Orbigny, vide Alaeia.



508 GASTEROPODA OF THE INFERIOR OOLITE.

Pterocera Lorieri, d'Orbigny, vide Alabia.

— Phillipsii, d'Orbigny, vide Alaria hamus, Deslongcliamps, var. Phillipsii, d'Orbigny.

Ptygmatis, vide Nebinjea.

Purpurina Bathis, d'Orbigny, vide Amberlaya ornata, Sowerby, var. spinulosa, Munster-

— ornata, d'Orbigny, vide Amberleya Orbignyana, Hudleston.

Ranella longispina, Deslongcbamps, vide Spinigeba.

Rimula Blotii, auctorura, vide Rimula oolitica, Hudleston.

Rissoa obliquata, Sowerby, vide Rissoina.

Rissoina duplicata, d'Orbigny, vide Rissoina obliquata, Sowerby.

Rostellaria composita (Sow.), Phillips, vide Alaria hamus, Deslongchamps, var.

gracilis, Lycett, vide Alaria Lorieri, d'Orbigny, v&r. gracilis, Lycett.

— hamus, Deslongchamps, vide Alabia.

— myurus, Deslongchamps, vide Alabia.

— solida, Lycett, vide Alabia.

— spinigera, Lycett, vide Alabia.

— unicornis, Lycett, vide Alabia.

Rotella lucida, Thorent, vide Atapheus.

Rotella macrostoma, Stoliczka, cf. Croseostoma Prattii, Morris and Lycett.

Solarium calix, Phillips, vide Teochotoma.

— Cotswoldim, Lycett, vide Dischohelix.

Teinostoma Neumayri, Gemmellaro, cf. Crossostoma Pratfii, Morris and Lycett.

Terebra vetusta, Phillips, vide Cebithitjm.

Tornatella gigantea, Deslongchamps, vide Actjeonina.

Trochotoma carinuta, Lycett, vide Trochotoma nffinis, Deslongchamps.

Trochus abbreviatus, Sowerby, vide Pleubotomabia.

— Acis, d'Orbigny, vide Ataphbus.

— Acmon, d'Orbigny, vide Atapheus.

— anaglypticus, Miinster, cf. Ambeeleta.

— Belus, d'Orbigny, vide Ataphrus Ixvigatus, Sowerby, var.

— bisertus, Phillips, vide Ambkeleya.

— bitorquatus, Hebert and Deslongchamps ?, vide Trochus biarmatus, Miinster.

cingillato-serratus, Lycett, doubtful, but cf. Trochus Winwoodi, Tawney.

— concavus, Sowerby, vide Trochus angulatus, Sowerby.

— elongatus, Sowerby, vide Pleubotomabia.

— fasciatus, Sowerby, vide Pleubotomauia.

— granulatus, Sowerby, vide Pleubotomabia.

— Ibbetsoni (Morris and Lycett), Tawney, vide Ataphrus Acis, d'Orbigny.

— jugosus. Bean, vide Pseudalaeia.

— Labadyei, d'Archiac, vide Atapheus.

— crnatissimus, d'Orbigny, vide Onustus.

— ornatus, Sowerby, vide Pleubotomabia.

— pallium, Farey, in Sowerby, vide Pleurotomaria ornata, Sowerby.

— pileus, Lycett, vide Onustus.

— jmnctatus, Sowerby, vide Pleubotomabia.

— pyramidatus, Phillips, vide Onustus.

— sulcatus, Sowerby, vide Pleubotomaria (Lepfomaria).

— triarmatus, Hebert and Deslongchamps, vide ? Littoeika.

Turbo xdilis (Miinst.), Tawney, vide Littoeina.
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Turlo hianor, d'Orbigny, vide Pcepueina {Eucycloided).

— Calisto, d'Orbigny, vide Ciertts.

— capitaneus, Miinster, vide Ambeeleta.

— Cheltensis, Lycett, vide Littorina (Turbo) sedilis, Miinster, fide Tawney.

— Dundriensis, Tawney, vide Ambebleya or Eucycloidea.

— elaboratus, Lycett, vide Puepueina.

— Etheridgii, Lycett, vide Cieetjs.

— (/emmatus, Lycett, vide Ambeeleta.

— (Delphinula) granatus (Bean), Hudleston, vide Delphinula.

— Lahadyei (d'Arch.), d'Orbigny, vide Atapheus.

— {Monodontd) Isevigatus (Sow.), Hudleston, vide Ataphetjs.

— — — Sow., var. bellulata. Bean ?, vide Ataphrus Labadyei, d'Arcbiac, var.

— Lyelli, d'Orbigny, vide Monodonta.

— Meriani, Goldfuss, vide Ambebleya.

— Murchisoni, Miiust., vide Ambeeleta.

— Oppelensis, Lycett, vide Hamfsina.

— ornatus, Sowerby, vide Ambeeleta.

— Phillipsii, Morris and Lycett, vide Littoeina.

— plicatus, Goldfuss, vide Trochus siibduplicatiis, d'Orbigny, var. plicata, Groldfuss.

— prsetor, Goldfuss, vide Littoeina.

— Shaleri, Tawney, vide Delphinula.

— sjnmtlosus, MUnster, vide Amberleya ornata, Sowerby, var. spinulosa, Miinster.

— Stoddarti, Tawney, vide Ambeeleta {Turbo).

— subduplicatus, d'Orbigny, vide Teochtjs.

— varicosus, Lycett, vide Puepueina.

Turritella cingenda, Phillips, vide Neeinjea.

— — Sowerby, vide Ceeithinella.

— muricata, Sowerby, vide Ceeithium.

— quadrilineata, Eomer, vide Ceeithium.

— Roissyi, d'Arcbiac, vide Ceeithium.

— undulata (Quenst.), Hebert and Deslongcbamps, vide Ceyptaulax.

67



TABLE III.

List of Gasteropoda from the Inferior Oolite, partially described by Lycett, but not figured,

which are not accepted as species in this Monograph.

Chemnitzia nitida, Lycett. No evidence.

Cylindrites bulbiformis, Lycett. No evidence.

Eulima parvula, Lycett. The apical condition of some species of Pseudomelania.

Fusus obliquatus, Lycett. No evidence.

Natica Gomondii, Lycett. No evidence.

Nerita cassidiformis, Lycett. A fragment in the Brodie Collection, genus doubtful ; not sufficient

material to constitute a species.

— lineata, Lycett. No evidence.

Phasianella subangulata, Lycett. No evidence.

Pleurotomaria funata, Jjycett. No evidence. 1 ^^ .,

,

« p c, i ,
•'

, .

,

}• Possibly synonyms oi some oi Sowerby s species.— Ixvigata, Lycett. No evidence.J

Rimula minutissima, Lycett. No evidence.

Rostellaria simplex, Lycett. No evidence.

Scalaria pygmeea, Lycett. A fragment apparently of Rissoina.

Trochus alternans, Lycett. No evidence.

— infundibuliformis, Lycett. No evidence.



TABLE IV.

The following list includes species quoted by previous authors from the Inferior Oolite, which
are not tabulated in this Monograph.

Actseonina parvula. Homer.

Alaria subpunctata, Goldfuss.

Ceritella acuta, Morris and Lycett.

Cerithium Roissyi, d'Archiac.

Chemnitzia Wetherellii, Morris and Lycett.

Cylindrites acutus, Sowerby.

— brevis ? Morris and Lycett.

Delphinula alta, Morris and Lycett.

— funata, Goldfuss.

Emarginula Blotii, Deslongchamps.

— planicostulata, Deslongchamps.

Fusus ? carinatus, Eomer.

Natica formosa, Morris and Lycett.

— macrostoma, Eomer.

— ? neritoidea, Morris and Lycett.

— Striclclandi, Morris and Lycett.

— Verneuili, d'Archiac.

Nerinpea Bruntriitann, d'Archiac.

Nerinsea punctata, Voltz.

— triplicata, Bronn.

— Voltzii, Deslongchamps.

Nerita pulla, Eomer.

Onustus Burtonensis, Lycett.

Phasianella conica, Morris and Lycett (=PA.
acutiuscula, M. and L.).

— parvula, Morris and Lycett.

— tumidula, Morris and Lycett.

Pleurotomaria clathrata, Morris and Lycett.

Rimula tricarinata, Sowerby.

Trochotoma extensa, Morris and Lycett.

— obtusa, Morris and Lycett.

— tabulata, Morris and Lycett.

Trochiis bigugatus, ? Quenstedt.

Turbo depauperatus, Lycett.

— princeps, Eomer.

Of the above species, some, such as Cerithium Roissyi and other Bathonian forms, most probably

occur in the higher beds, and especially in the Paludina-hed. at Laugton Bridge, which has more of a

Great Oolite than an Inferior Oolite fauna. The same may also be said of N^atica Stricklandi (quoted

by Witchell from the Clypeus-gvit), and possibly other Bathonian species of Natica. Again, we may
regard Nerita pulla as a general term for any small Nerita (Neridomus) , which in the Inferior Oolite

may possibly be covered by Nerita tumidula. Delphinula alta, as it occurs in the Lincolnshire Lime-

stone, has been split up into two species, each of which differs more or less from the Great Oolite

form.

On the other hand, it seems highly probable that some of the names on the list, such as Natica

macrostoma, Turbo princeps, and several more, are the result of incorrect identification.



TABLE V.

The following species of G-asteropoda are quoted from the Bajociau (Oolitic facias) of the region

lying to the west of the Central Plateau in Prance.'^ It is interesting to observe how many of our

Inferior Oolite Nerinseas have been identified in that region.

Actaeonina, species.

Cylindrites exigiius, Lycett.

— excavatus, Morris and Lycett.

— hullatus, Morris and Lycett.

Cerithium, species.

Eicelissa, species.

Ceritella, species.

Brachytrema subvaricosum, Hudleston.

Nerinsea Oppeleiisis, Lycett, very common.

— CoCteswoldix, Lycett, very common.

— deducta, Hudleston.

— oolitica, Witchell.

— expansa, Hudleston, fairly common.

— campana, Hudleston.

— acicula, d'Archiac.

— subbrevivoluta, Hudleston.

— pisolitica, Witchell.

— deducta, Hudleston.

— subbruntrutana, d'Orbigny.

— elegantula, d'Orbigny.

— species.

Aptyxiella, species.

Turritella {Mathilda) opalina, Hudleston.

Pseudomelania Niortensis, d'Orbigny, common.

Pseudomelania Astonensis, Hudleston.

— lineata, d'Orbigny.

Purpuroidea, cf. nodidata, Touug and Bird.

Pleurotomaria, species.

Rissoina, species.

Natica Bajocensis, d'Orbigny.

Nerita, species.

Neritopsis sulcosa, d'Archiac.

Pileolus, cf. radiatus, d'Orbigny.

Phasianella acutiuscula, Morris and Lycett

(= Ph. conica, M. and L.).

Turbo, cf Calypso, d'Orbigny.

Amherleya, species.

Trochus, species.

Delphinula, species.

Discohelix, species.

Trochotoma tabulata, Morris and Lycett.

Ditremaria, species.

Fissurella, species.

Emarginula, species.

Scurria squamula, Deslongchamps.

— nitida, Deslougchamps.

Patella {Helcion) ritgosa, Sowerby.

' 'Bulletin des services de la Carte Geologique de France' (No. 50), vol. viii (1896-7), p. 118,

Dr. Grlangeaud.



TABLE VI.

ERRATA.

TEXT.

Page 32, line 15, /or rich-shell read rich shell-bed.

,, 39, lines 34 and 40, for Broadwinsor read Broadwindsor.

„ 45, line 14, /or vol. xv read vol. xvi.

„ 72, „ 2Q, for Hmieforma-gTOVi'^ read limseforme-gvou^.

„ 75, „ 12, /or Plant-beds reac? Plant-bed.

,, 77, ,, 27, /or Linnsean rearf Linnean.

,, 79, ,, 1, /or Petrifacta reac? Petrefaeta.

„ „ „ 10, delete '53, '55; and/or Mollusca read Gasteropoda.

,, 80, between lines 28 and 29 insert Mooee. Abnormal Secondary Deposits. Quart. Journ. Geol.

Sac, vol. xxiii, p. 449.

„ 81, ., 13 and 14 insert Tate. New Liassic Fossils. Geol. May., 1875, p. 203.

„ 82, line 1/or Northamtonshire read Northamptonshire.

„ 83, „ 24, /or vol. xviii reflrf vol. xiii.

„ 85, „ 10,/br PI. II rearf PI. XL
„ 101, ,, 14, /or Chenoptjs reac? Pteuocera.

,,116, „ 32, /or Millipore rearf Millepore.

,,119, „ 29, /or 1853 J-ea^^ 1850.

,, ,, between lines 29 and 30 insert " 1850. Eostellaeia unicoenis, Lycett. Ann. Mag. Nat.

Hist., 2nd ser., vol. vi, p. 419."

,, 122, lines 7 and 8, /or Dundexensis read Dundeiessis.

„ 132, line 20, /or 6fl' read 6' a.

,,135, „ 1, /or 1853 read 1850.

„ 135, between lines 1 and 2 insert " 1850. Eostellaeia geacilis, Lycett. Ann. Mag. Nat.

Hist., 2nd ser., vol. vi, p. 119."

„ 138, line 14, /or 1853 read 1850.

„ „ between lines 14 and 15 insert " 1850. Eostellaeia spinigeea, Lycett. Ann. Mng. Nat.
Hist., 2nd ser., vol. vi, p. 119.

„ 139, line 13, /or 1853 read 1850; and/or Plate IV read Plate YII.

,, „ between lines 13 and 14 insert " 1850. Eostellaeia solida, Lycett. Ann. Mag. Nat.

Hist., 2nd ser., vol. vi, p.. 119."

,, „ line 14, /or Alaeia read Eostellaeia.

„ 146, ,, 12, for vol. i read part i.

„ „ „ 13, /or 135 rea(/ 102.

„ 147, „ 8, for trilineatum read trilineata.

„ ,, ,, 11, /or p. 11 reac? p. 115.

„ 148, „ 27, delete vol, i ; and/or 152 read 123.

„ 154, ,, 3 insert vol. vii after " Norm."

,, 160, „ 1, delete sp. nov.

„ 161, ,, 1, delete sp. nov.
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Page 161, line 10, for Minchinhamptom read -ton.

„ 180, „ 11,/or Normanniana ?'ea<? Normaniana.

„ ,, „ 12, ybr Normannianum rearf Normanianutn.

,, 181, „ 7, for Peristone read Peristome.

„ „ „ 27,for 4:18 read 4<19.

„ 202, „ 3, for fig. 6 read figs. 6 c and 7.

„ 203, „ 32, /or posterior rearf anterior.

„ 205, „ 7, for pi. viii read pi. vii.

,, 226, „ 24, for subtruntrutana read subbruntrutana.

„ 231, „ ll,/o?- fig. 13 rea^ fig. 15.

„ 236, „ 4, /or p. 812 rea.'/ p. 810.

„ ,, „ 16, /or Pietet read Pictet.

„ 238, „ 22,/or Buckholdt reac^Buckholt.

„ 240, „ 9, /or Deslongchanip's rearf Deslongchamps'.

„ 241, lines 30 and 34, for Normanniana read Normaniana.

„ 247, line 25, /;r note p. 152, 1829, 1st edit., read p. 123, 1835, 2nd edit.

„ 261, „ 24, /or Gasteropoden read Gastropoden : and /or Brannen read Braunen.

„ 266, „ 6, for subcaniculata read subcanalicvlata.

„ 272, ,, 5,/or EissoiNA rearf RissOA.

,, ,, ,, 6, /or — reac? EiSSOlNA.

„ 275, heading, /or Eissoina read Ambebleya.

„ 336, line 4i,for Pea-grit of Crickley read Oolite-marl, Swifts' Hill.

„ 369, „ 2, /or "Base-bed rearf "Base-bed."

„ 389, „ 15, /or columela rea<Z columella.

,, 390, beginning of line 26, delete the.

,, 394, line 12, /or inner reffc? outer.

EXPLANATION OF PLATES.

Plate II, figs. 6 a, 6 6, ^or fusiforme Tea.dfusiformis.

Plate IV, fig. 12, for Whidborne collection read Woodwardian Museum.

Plate XI, fig. 9, for Norn.anniana read Normaniana.

Plate XIII, line 12, /or fig. 6 read fig. 6 c.

Plate XVI, fig. 7. This should be represented as x li.

Plate XXVIII, figs. 11a

—

c,for Pea-grit, Cricklej, read Oolite-marl, Swifts' Hill.

Plate XXX, fig. 14, for pu/chior re&d pulekrior.

POSTSCRIPT.

In addition to the species described and figured in the foregoing Monograph,

there are several others in my own collection which I have not ventured to bring

forward, in most cases because of their imperfect condition. This is notably tbe

case with regard to some specimens obtained in 1887 from the Yeovil sands on

the coast, most probably from the Dmnortieria-heds and other horizons of the

Jurensis-zone.





PLATE XLI.

N.B.

—

A feiu figures of Trochotoma in this Plate are drawn from photographs. All

specimens are from my Collection unless otherwise stated, and the same applies

to the remainder of the Plates.

Fig.

1 a, 1 h. Trochotoma calix, Phillips. Variety from the Cotteswolds, Oolite-marl

horizon, Nailsworth Hill. Back and base ; natural size. (Page 445.)

2. T. gradus, Deslongchamps. A composite figure based on two specimens from

the Murchisonse-zone, Coker. Back ; natural size. (Page 447.)

3. The same. Cast in matrix, Coker.

4. T. affinis, Deslongchamps {= T. carinata, Lycett). Stoford. Whidborne

Collection. Back ; natural size. (Page 447.)

5 a, 5 b. T. funata, Lycett. Pea-grit, Nailsworth Hill. Back and front ; natural

size. (Page 450.)

6 a— c. T. calix, Phillips. The Dogger, Blue Wyke. York Museum. Base,

apical and back ; natural size. (Page 445.)

7. The same. Portion of another specimen from the Dogger; magnified.

8. T. Lindonensis, sp. nov. Base-bed, Lincoln (Murchisonse-zone). Back X 1|.

8 a, portion X 7. (Page 449.)

9. The same. Basal aspect of a larger specimen from the same place X 1^.

10. T. depressiuscula, Lycett. Pariansoni-zone, Midford. Back ; natural size.

(Page 448.)

11 a, 11 h. EmarginuJa Lechhamptonensis, Lycett. Pea-grit, Leckhampton. Side

and apical X 5. (Page 452.)

12 a, 12 h. E. scalaris, Sowerby. (Worn specimen.) Lincolnshire Limestone,

Spittlegate quarries. Apical and side X 5. (Page 451.)

13 a, 13 h. Emarginula, species or variety. Lincolnshire Limestone, Stoke

Lodge. Apical and side X 5. (Page 453.)

14 a, 14 h. E. Lindonensis, sp. nov. Base-bed, Lincoln. Side and apical X 5.

(Page 452.)

15 a, 15 /;. Bimula clathrata, Sowerby. (Lincolnshire Limestone variety.) Stoke

Lodge. Apical and side X 5. (Page 454.)

16 a, 16 h. B. ritgosa, sp. nov. Base-bed, Lincoln. Side and apical X 5.

(Page 454.)

17 a, 17 b. B. subfricarinata, sp. nov. Pea-grit, Leckhampton. Side and apical

X 15. (Page 455.)

18 a, 18 b. B. alta, Lycett. Inferior Oolite of the Cotteswolds. Jermyn Street

Museum. Side and apical X 5. (Page 455.)

19 a—c. Punctiirella cL acwfrt, Deslongchamps. Pea-grit, Leckhampton. Three

aspects X 15. (Page 457.)
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PLATE XLII.

N.B.

—

About two-thirds of the figures are drawn from pJiotographs.

Fig.

1 a, 1 b. Gapulus rugosus, Sowerby. Lincolnshire Limestone, TVeldon. Side and apical ; natural

size. (Page 458.)

2 a. The same. Lincolnshire Limestone, Stoke Lodge. Apical ; natural size. Pig. 2 b, side view

X 4. (Scale of enlargement omitted on the plate.)

3 a. C. ancyloides, Sowerby. Lincolnshire Limestone, Stoke Lodge. Apical x 3. Fig. 3 h, side

view X 5. (Scale of enlargement omitted on the plate.) (Page 459.)

4 «, 4 J. Patella {? Scurria) inornata, Lycett. Base of Lower Freestones, Leckhampton. Side and

apical ; natural size. (Page 460.)

5 a, 5 b. P. {? Scurria) cf. cingulata, Miinster. Inferior Oolite, EoUwright Heath. Jermyn Street

Museum. Side and apical ; natural size. Fig. 5 c, portion enlarged to show the concentric

lines. (Page 461).

Q a, Q b. P. {? Scurria) nana, Sowerby (variety described by Morris and Lycett). Lincolnshire

Limestone, Stoke Lodge. Apical and side ; natural size. (Page 462.)

7 a, 7 b. P. {? Scurria) nitida, Deslongchamps. Inferior Oolite, Leckhampton. Jermyn Street

Museum. Apical and side X 3. (Page 461.)

8 a, 8 5. P. Romeri, Morris and Lycett. Lincolnshire Limestone, Stamford. Apical and side x 3.

(Scale of enlargement omitted on the plate.) (Page 463.)

9 «, 9 J. P. fenestra, sp. nov. Chipping Norton Limestone. Windoes Collection. Apical and side ;

natural size. (Page 463.)

10. Actseon {Tornatellsea) sculptus, Lycett. Opalinus-zone, Drympton. Front x 2. Fig. 10 a,

body-whorl x 3. (Page 467.)

11. A. {Tornatellsea) ooliticus, sp. nov. Concavus-heA, Bradford Abbas. Front x 2. (Page 467.)

12. A. (Tornatelliea) pulchellus, Deslongchamps. Parkinsoni-zone, Grove. Front x 2. (Page 466.)

13. The same. Parkinsoni-zone, Burton Bradstock. Front x 2.

14. Actseonina pulla, Koch and Dunker (fide Morris and Lycett). Millepore-bed or Scarborough

Limestone, Cloughton Wyke. Bean Collection, British Museum. Front x 2. (Page 470.)

15. Actseon or Actseonina Sedgvici, Phillips. Dogger, Peak. Bean Collection, British Museum.

Back X 2. (Page 469.)

16. Actseonina " pulloides." Lincolnshire Limestone, Weldon. Front X 2. Fig. 16 o. Body-whorl

X 4. (Page 470.)

17. Fossarus {Couthouya) ooliticus, sp. nov. Concavus-he^, Bradford Abbas. Front x 1-|.

(Page 492.)

18. Actseonina {Striactseonina) tenuistriata, sp. nov. Dogger, Peak. York Museum. Back x If.

(Page 471.)

19. The same. Dogger, Peak. Front X If. Fig. 19 a, body-whorl x 3.

20 a, 20 b. A. {Striactseonina) humeralis, Phillips. Dogger, Peak. York Museum. Back and front

X 2. (Page 472.)

21. A. subovalis, sp. nov. Concavus-hed, Bradford Abbas. Front x 1|. (Page 472.)

22. A. {Cylindrohullina) glabra, 'PhiWiTps. Lincolnshire Limestone, Barnack. Front x 2. (Page 473.)

23 a, 23 b. The same. Millepore-bed or Scarborough Limestone of the Yorkshire coast. Bean

Collection, British Museum. Back and front X 2.
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PLATE XLIII.

Fig.

1 a, I b. Activonina {Cylindrobullina) cz«e;Tffl, Hudleston. Scarborough Liaiestone, Cloughton Wyke.

Leckenby Collection, Woodwardian Museum. Back and frout ; natural size. (Page 474.)

2. A. gigantea, Deslongchamps (short variety). Inferior Oolite of the Cotteswolds. .Termyn Street

Museum. Front ; natural size. (Page 474.)

3. The same. Dean and Chapter pit, Lincoln. Front slightly enlarged.

4. A. gigantea, var. attenuata (near to A. acuta, d'Orb.). Dean and Chapter pit, Lincoln.

Front X 2. (Page 475.)

5. A. (J Trocliactieonind) tumidula, Lycett. Scarborough Limestone, White Nab. Bean Collection'

British Museum. Front X 2. (Page 476.)

G. A. antiqua, Lycett. Spinosa-st&ge, Eodborough Hill. Jermyn Street Museum. Front ; natural

size. (Page 477.)

7. A. convoluta, Lycett. Spinosa-^t&ge, Eodborough. Jermyn Street Museum. Front ; natural

size. (Page 477.)

8. A. {Trochacfaionina) cf. J^sparcyensis, d'Archiac (micromorph). Lincolnshire Limestone,

Weldon. Front x If. (Page 476.)

9. A. {Trocliactseonina') ? tumidula, Lycett. Lincolnshire Limestone, Weldon. Front x 2-

(Page 476.)

10. Bulla Favrei, Lycett. Inferior Oolite, Avening. Jermyn Street Museum. Front ; natural

size. (Page 481.)

11 a, 11 b. B. (Hydatina) undulata, Bean (micromorph). Scarborough Limestone, Pickering Cliff.

Front X If ; apical X 3. (Page 482.)

12. Ci/lindrifes iurriculatus, Lycett. Lincolnshire Limestone, Weldon. Front x 2. (Page 478.)

13 a, 13 b. C. tabulatus, Lycett, var. Weldonis. Lincolnshire Limestone, Weldon. Jermyn Street

Museum. Front and apical x 3. (Page 480.)

14 rt, 14 J. C. tabulatus,'L-^Q,Qtt. Inferior Oolite, Nailsworth. Jermyn Street Museum. Front x 1^ ;

apical X 2. (Page 479.)

15 a, 15 b. C. aftenuatus, Lycett. Pea-grit, Leckhampton. Front X 2\ ; apical x 3. (Page 479.)

16 «, 10 6. C cyZ/nrfric?fs, Morris and Lycett (Inf. Ool. var.). ? Nailsworth. Jermyn Street Museum.

Front and apical x 2. (Page 481.)

17. C. brevispira, sp. uov. Lincolnshire Limestone, Weldon. Front x 3. (Page 479.)

18. The same. Another specimen from the same locality. Apical x 5.

19. Chilodontuidea oolitica, sp. nov. Beaminster. Front x 2\. (Page 491.)

20 a. The same. CoHC«t)Ms-bed, Bradford Abbas. Front x 2|. Fig. 20 J, aperture x 5.

21 a, 21 b. Bracliytrema Pontonis, sp. nov. Lincolnshire Limestone, Ponton. Back and front X 2\.

(Page 484.)

22 a, 22 b. Cerithium {Colina), Lycetti, sp. nov. Inf. Ool., Nailsworth. Jermyn Street Museum.

Front (portion) and back x 2^. (Page 485.)

23. Bracliytrema species. Irony Nodule-bed, Burton Bradstock. Front x 2. (Page 485.)

24. 24 b. ? Bracliytrema ^' prietenue'^ Oolite Marl,Notgrove. Front and back x 8. (Page 484.)

25. Ceritella Stokensis, sp. nov. Lincolnshire Limestone, Stoke Lodge. Front x 5. (Page 487.)

26. C. tumidula, Lycett, var. angusta. Lower Limestone (of Witchell), Nailsworth. Front x 6.

(Page 4S6.)

27. Valvata comes, sp. nov. Paludina-hed, Langton Bridge. Front x 7. (Page 489.)
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PLATE XLIV.

Fig.

1 a, 1 h. Paludina Langtonensis, sp. nov. Paludina-hed, Langton Bridge, Oxon.

Back and front ; natural size. (Page 488.)

2 a, 2 b. Valvata comes, sp. nov. Paludma-hed, Langton Bridge. Base and

apical X 7. (Page 489.)

3 a, 3 b. Deljyhimda (Margarita) species, near to D. Santonis, Hudleston. Cold

Comfort, near Cheltenham. Front and back X If . (Page 490.)

4) a, 4 b. Nerinsea {Nerinella) neghcta, sp. nov. Lincolnshire Limestone,

Weldon. Front and back X 2. (Page 487.)

5. Gerithinella, species. Lincolnshire Limestone, Leadenham. Longitudinal

section X ^^ (Page 487.)

6 a, 6 b. Gerithinella, probably the same species as fig. 5. Lincolnshire Lime-

stone, Hungerton Hall. Front and back X 3^,

7 a, 7 b. ? Fibula velox, sp. nov. Murchisonse-zoiie of the Cotteswolds. Front

and back X If- (Page 486.)

8. Nerinsea [Ptygmatis) cf. cingenda, Phillips. Lincolnshire Limestone, Stoke

Lodge. Back ; natural size. Fig. 8 a, portion enlarged. Fig. 8 b,

longitudinal section enlarged. (Page 488.)

9. Purpuroidea, species. Lincolnshire Limestone, Rauceby. Apical view;

natural size. (Page 483.)

10. Pleurotomaria subfasciata, d'Orbigny. 8aiizei-hed, neighbourhood of Sherborne.

Natural size. (Page 420.)

11 a—c. PI. amata, d'Orbigny. Hnmphriesianus-zone, Louse Hill. Front, back

and base, natural size. (Page 418.)

12. Girrvs, species or variety. Lincolnshire Limestone, Stoke lodge. Back X 4.

(Page 490.)

13 a, 13 b. Wilsonia liassica, sp. nov. Junction of Middle and Upper Lias,

Thorncombe, near Bridport. Front and back X 2|. Fig 13 c,

aperture further enlarged. (Page 492, foot-note.)
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Sandstone.

White trap in black shale.

Flinty limestone.

Bituminous shale.

Hard shale with Lepidodeudrons and fish scales.

Beds with ironstone and calcareous nodules.

Shales with periostracum of Naiadites ? and Spkenopteria.

Rocks with plant remains.

Burdiehouse limestone.

Black shale.

Black shale with ironstone bauds and Cyprid beds, Anfhracomya Adamtii.

Black shale with plants.

Soft clayey shale with Naiadites ohesa.

Sandy beds with same shell and plants.

Bitaminous shales with same.
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I am greatly indebted to many fellow-workers in this field of Palgeontology, to

whom I wish to render my sincere thanks. Especially to Professors Dewalque,

J. Fraipont, and M. Lohest of Liege, Prof. Geinitz of Dresden, Dr. Otto Jaekel of

Berlin, and to Mons. L. Dollo of Brussels, who kindly assisted me to study the

series of Coal-measure fossils in the respective Museums to which they are

attached.

I also have to thank Dr. H. Woodward, Professor McKenny Hughes, Mr. J. W,

Carr of Nottingham, Dr. John Young of the Hunterian Museum, Glasgow,

Messrs. Crowther of Leeds, Howse of Newcastle-on-Tyne, Platnauer of York,

W. Oarr of Cardiff, H. Woods of the Woodwardian Museum, Hoyle of Owens

College, and Crowther of Derby, for kind permission to study all the material

in the various museums under their care, and for the loan of specimens for the

purposes of figuring.

Also to Messrs. J. W. Kirkby of Leven, Dr. J. R. S. Hunter of Braidwood,

J. Neilson and J. Beveridge of Glasgow, J. Smith of Kilwinning, R. Kidston of
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Wright of Belfast, Wm. Madeley of Dudley, George Wild of Bardsley, C. Boeder
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Johnson of Dudley, and John Ward of Longton for the loan of large collections,
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Goodchild, and Nolan, of the Geological Survey of Great Britain and Ireland, for
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London, Edinburgh, and Dublin, and for valuable information on many points.
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kindly verified references and made several bibliographical researches for me.
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APPENDIX.

Bibliography.

1853. In a paper " On the Coal-measures of the South Joggius, Nova Scotia,"

Sir W. J. Davpson at p. 39 figures two shells as Modiolfe (figs. 22 and 23), and

two as Unioues (figs. 24 and 25), from these measures. No specific names.

1862, Winchell described, in the volume of the ' Proceedings of the Academy

of Natural Science of Philadelphia ' for 1862, p. 413, Cardinia complanata, C.

ssquimarginalis, said to be closely allied to C. robusta, and G. concentrica, from

Carboniferous beds of the Marshall and Huron groups of Michigan.

1864-5. Messrs. Meek and Worthen (" Paleeontology of the Upper Missouri,"

part i, p. 34, ' Smithsonian Contributions to Knowledge,' No. 172) include

Carbonicola (spelt Carbonocola) in the family Crassitellidae, with Astarte,

Crassatella, Cardita, &c., and a very large number of fossil genera of most

diverse characters,—Venericardia, Pachydomus, Astartila, Astartella, Cardinia,

Hippopoduim, Pleurophorus, and various others.

At p. 36. Anthracomj^a is included in the family Anatinidge, with Anatina,

Thracia, Pandora, and Pholadomya, and other recent genera, and with the fossil

genera Carcomya, Allorisma, Myciates, Arcomya, Cardiomorpha, Sedgwickia,

Sanguinolites, and others. Such a group, with scarcely a character in common,

cannot be admitted for a moment.

1875. Baily gives a figure of Carbonicola ovalis under the name Anthracosia

centralis in his ' Figures of Characteristic British Fossils,' p. 115, pi. xxxix, fig. 8,

from the Coal-measures of Wednesbury, South Staffordshire.

1878. Bigsby's 'Thesaurus Devonico-Carboniferus ' gives lists of all the

then known species of Devonian and Carboniferous Lamellibranch fossils. The

following are from American Carboniferous strata (p. 296) :

Anthracosia Dequimarginalis} Winchell.

— Antigonesensis, Dawson.

— Bradorica, Dawson.

Anthracosia concentricaj- Winchell.

— fragilis {?), Cox.

— nana, Owen.

^ This shell is referred to Edmoudia by S. A. Miller.

^ Tbi.-i shell is referred to Sanguinolites by S. A. Miller.
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Anthraeosia occidentalis, Swallow.

— subangulata, Dawson.

Anthracoptera carhonaria, Dawson.

Anthracoptera fragilis. Meek and Worthen.

— Isevis, Dawson.

1889. S. A. Miller, in his work on ' JSTortli American Geology and Palaeon-

tology,' gives at p. 462 a brief definition of the genus Anthracomya, referring

several of Dawson's Acadian species of Naiadites to this genus, amongst them

Naiadites carhonaria. On p. 463 he gives short definitions of Anthracoptera

and Anthraeosia, referring A. ]Jolita, White, to the former, and A. Bradorica to

the latter genus.

1894. A paper entitled " Revision of the Bivalve Mollusks of the Coal-forma-

tion of Nova Scotia," by Sir W. J, Dawson, was issued by the Peter-Redpath

Museum. He reviews the whole question of the nomenclature of Anthracomya

and Naiadites, and figures the following new species :

—

Naiadites longus, N.

mytiloides, and Anthracomya obtenta. The older species are re-figured, and

remarked upon at length.

1896. Holroyd and Barnes, in vol. xxiv, pt. 5, ' Transactions Manchester

Geol. Soc.,' " On the Rocks and Fossils of the Yoredale Series of the Marsden

and Saddleworth Valleys," note the occurrence of several species of Carbonicola

in that series, amongst which I note C. turgida, C. acuta (small), and G. aquilina.

Additional Notes on the SjJecies.

Garhonicola rohitsta (p. 45).—On p. 48 I remarked that the only specimens

of this species that I had seen with eroded umbones were from Oodnor Park,

Derbyshire. I have since then acquired several specimens from Shotts, which

show this condition remarkably well, one of which I figure, PI. XXI, figs. 11

and 12. The name U7iio discrepans, Brov^n, 1849, 'Fossil Conchology,' p. 213,

pi. Ixxxviii, fig. 24, should be added to the synonymy of G. robusta.

G. ovalis (p. 56).—To the synonymy of this species should be added

Anthraeosia centralis, Baily, 1875, ' Figures of Characteristic British Fossils,'

p. 115, pi. xxxix, fig. 8.

C. obtusa (p. 61).—This shell has been found in fair abundance in a

bed of black shale a few yards above the Moss Coal in sinking a new pit at

Longton, North Staffordshire Coal-field. It occurs with G. yibhosa, G. aquilina,

G. acuta, and G. turgida.

G. nucularis (p. 63).—This species occurs in large quantities in the " cockle-

shell " bands above the Rushey Park seam, St. Helens. The shells from this

locality are much larger than those found in North Staffordshire, and exhibit
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much variation in form. One is figured PI. XXI, fig. 8. It has also been found

in the roof of the Bute seam, Dyllas Colliery, South Wales.

G. aqidlina.—To the synonymy of this species must be added Unio Uftoralis,

Brown, 1849, ' Fossil Conchology,' pi. Ixxxviii, fig. 7.

The Ure Collection is, I find, preserved in the Museum of the Royal Society

of Edinburgh, and the Council have kindly lent me the shell which is supposed to

be lire's " mussel," and which should therefore be the type of Fleming's Uuio

JJrei. This shell, which is figured on PI. XXI, fig. 1, is not very easy to identify,

but I believe it to be a young specimen of Carhonicola acuta. Sowerby's shell

is pubhshed in vol. i of the 'Mineral Conchology,' which is dated 1813;

Fleming's ' History of British Animals ' is dated 1826 ; therefore Unio JJrei must

be placed as a synonym of Carhonicola acuta, and not, as I have suggested p. 69,

of G. aquilina. I would point out that the shell now figured differs much in

size from Ure's original drawing, the latter being the representative of a much

more massive and older shell.

To the localities where Garhonicola aquilina is obtained should be added the

roof of the 4-foot seam, Bwllfa Colliery, and the roof of the 2-foot 9-inch seam,

Galli, and a bed of Ironstone, Aberdare, all in the South Wales Coal-field. Also

the Yoredale series of Marsden, Pule Hill.

Garhonicola similis (p. 76).—Some fine specimens of this shell have been

obtained from some Ironstone measures at Aberdare, by Mr. O'Connor.

Garhonicola turgida.—To the localities for this species (p. 67) should be added

the Ironstone seam of Aberdare, and Pule Hill in the Yoredale series.

Anthracomya Adamsii (p. 89).—This shell has been obtained in a bed of iron-

stone at Aberdeen by Mr. O'Connor, and in a bed of black shale with Ironstone baud

and Cyprid beds a little way below the Burdiehouse limestone on the shore at

Dalmeny by Mr. James Bennie. The specimens are all crushed flat, but have the

periostracum well preserved.

Anthracomya modiolaris (p. 95).—This species has been obtained by Mr.

O'Connor from the roof of the 4-foot coal, Bwllfa Colliery, South Wales.

Anthracomya senex (p. 111).—A very perfect example of this species has been

obtained by Mr. O'Connor from a bed of Ironstone at Aberdare ; I have also

obtained this species from the Lancashire Coal-field.

Anthracomya Wardi (p. 105).—Mr. O'Connor has obtained this species from

the roof of the Ellad seam, Brysbach, South Wales Coal-field.

Two very fine shells obtained from the Possil Lower Black-band, in the collection

of Dr. John Young, resemble very closely certain smaller shells which I figured

on PI. XIII, figs. 13, 15, and 16. All the other adult forms, and most of the

young ones of this species which have come to hand, are compressed, and otherwise

distorted (PI. XV, figs. 12— 16, 18, and 20). The position of the umboues and
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the characteristic form of the anterior end and the subparallel margins appear to

me to be typical of A. Wardi.

Dr. Young tells me that these are the only shells of this species known from

this locality, and that he has not met with this form before. I have no hesitation

in referring them to the genus Anthracomya, and to the same species as figs. 13

and 15 of PI. XIII, although the Possil shells are so much finer than any others.

Conditions must have been extremely suitable for the growth and development of

the shell in this locality, and it is remarkable that no more specimens are to be

met with in Scottish collections. Dr. Young informs me that crushed forms of

Naiadites, probably N. modiolaris, occur with this shell, and that Lingula sqiiami-

formis also is found in bands of black shale in connection with the Possil Lower Iron-

stone, but that Naiadites and Lingula never occur in exactly the same stratum.

Of Dr. Young's two specimens one is very much larger than the other. The

finer example (PI. XXI, fig. 9) is, however, somewhat crushed and imperfect at

the anterior end, and does not show the typical form of the shell so well as the

other (PI. XXI, fig. 10).

This shell measures

—

Antero-posteriorly . . . .66 mm.

Dorso-ventrally at umbo . . . 23 ,,

Laterally . . . . . 15 „

Anthracomya Phillijjsii (p. 120).—PI. XXI, fig. 7, is a non -compressed

example of this species from the Upper Coal-measure shales. Speedwell Pit of the

Gloucestershire Coal-field. Typical compressed examples occur in the same

shales.

Anthracomya dolohrata has also been obtained from the Lancashire Coal-field

;

two specimens, of which I figure one, fig. 13, are assuredly young.

16. Anthracomya subpakallela, Portlock, sp., 1843. Plate XVII, figs. 1 and 2
;

Plate XXI, figs. 2—6.

MoDioLA suBPABALLKLA, FortJock, 1843. Eeport Geology County Loudon-

deiTj, &c., p. 43.3, pi. xxxiv, fig. 16.

— _ Morris, 1843. Catalogue of British Fossils, p. 92.

? Caruinia sijbpaballela, Keyserling, 1846. Petscbora Land, p. 255, pi. z,

fig. 15.

— —
d'Orbifftii/, 1850. Prodrome de Paleontologie, p. 131.

— — Eiehioald, 1860. Lethfea Rossica, 2nd part, p. 1007.

MoDiOLA Macadaiiii, Bail}/, 1875. Figures of Characteristic British Fossils,

p. 114, pi. sxxix, fig. 6.
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MoDiOLA Macadamii, Kinahan, 1878. Manual of the Greology of Ireland, pi. iii,

fig. 4.

— STJBPAEALLELA, B. Etheridge, 1888. rossils British Palaeozoic, p. 285.

Specific Characters.—Shell moderately convex, especially in front, transversely

oblong. Superior and inferior borders subparallel. The anterior end is short,

convexly swollen, and has an almost semicircular margin, passing gradually

below into the inferior border, which is straight, or with an almost obsolete

sinuation a little anterior to its centre. The posterior border is truncate, almost

straight above, rounded below. The hinge-line is straight and long. The

umbones are tumid, obtuse, elevated above the hinge-line, and continuous, slightly

excavated in front by a well-marked but small lunule ; and are situated very

anteriorly in the anterior one-sixth of the shell. The valves are convexly

swollen ; there is a shallow contraction which passes obliquely downward and

backward from the back to the lower margin, becoming wider as it uears the

lower edge of the valve, which indistinctly marks off the anterior from the

posterior part of the shell. Posterior to this sulcus the shell is diagonally swollen

from the umbo to the posterior inferior angle, the swelling becoming less marked as

it proceeds backwards. Above the swelling the valves are flattened and

compressed into the hinge-line and posterior border.

Interior.— Casts show the usual arrangement of the adductor and accessory

muscle-scars.

The hinge is edentulous, and consists of a thickened mass in front, strongly

connected with the shell, situated immediately below the umbo, which pro-

jects downwards, and is slightly bevelled at the expense of the upper portion,

and of a smooth elongated part posteriorly bevelled at the expense of the lower

margin.

Exterior.—The surface is ornamented with many very fine, thread-like strige

and lines of growth parallel to the border of the valves. Shell thin.

Dimensions.—The type-specimen, PI. XXI, fig. 2, measures

—

Antero-posteriorly .' . . . .25 mm.
Dorso-ventrally .... 9'5

,,

Elevation of valve . , . . 4 ,,

Distribution.—In Carboniferous shales at Ballynascreen, and Slieve Gullion, co.

Derry ; Clogher, co. Tyrone, and Ballycastle, co. Antrim. Lower Carboniferous

shales of co. Cork and co. Tipperary (Baily).

Ohsemations.—This shell is very distinct from those named Modiola Macadamii

by Portlock, although he was not altogether of this opinion, for he says, " Though

this appears so very distinct a form from Modiola Macadamii, I am disposed to

think that they all merge one into the other." As a matter of fact two of the

varieties of M. Macadamii are very distinct indeed, and all are totally different
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from the shell under description. The shale in which A. subparallela occurs is

lithologically distinct from that in which the other forms are found.

I had figured two specimens, PI. XVII, figs. 1 and 2, from the cabinet of

Mr. Joseph Wright, of Belfast, and remarked at p. 88, a7ite, that my attention

had been drawn to the resemblance between this shell and those of the genus

Anthracomya ; and since that time I have been able to study the original specimen

on which the species was founded, now preserved in the Museum of the Geological

Survey, Jermyn Street, and some more specimens from Ballycastle in the Belfast

Museum, two of which have the hinge exposed. This material came into my
hands after the letterpress of my observations on Anthracomya was printed off,

but I mentioned the fact that I had come to the conclusion that the shell really

belonged to that genus in a note on the page of explanation to PI. XVII.

I now re-figure the original type by the kind permission of Sir A. Geikie, and

a specimen showing the greater part of the hinge by the permission of the

authorities of the Belfast Museum. The hinge, it will be noted, differs from that

of ^. modiolaris in not possessing an elongated posterior lateral tooth, so that this

character cannot be considered typical of the genus. I have not met with A. sub-

paraUela in the beds at Hollywood, near Belfast, where Modiola Macadamii occurs.

This species resembles more nearly A. punctata than any of the others, but is

more convex, the lateral constriction is better marked, and the lines of growth

are somewhat oblique to the long axis of the shell.

There is a fine slab of this species in the Geological Survey Collection at Dublin

from Slieve Gullion, Derry, showing a large variety of shells in various stages of

growth. In the younger shells the oblique sulcus is more marked.

Baily (' Figs. Char. Brit. Foss.,' 1875) evidently considered all the forms

described by Portlock as one, for he figures M. subparallela, and in the text

(p. 114) unites it with Macadamii of Portlock and its varieties.

Keyserling and Eichwald both referred specimens from Russian Carboniferous

beds to Portlock's species, but altered the generic name to Cardinia.

A figure is given by Keyserling (op. sup. cit.), and this differs somewhat in

contour from Portlock's type. Eichwald's description is short, and would do

for A. siibparallela.

Naiadites modiolaris (p. 131).—To the localities for this shell should be added

the roof of the 2-foot 9 seam, Galli Colliery, and the roof of the 4-foot seam,

Bwllfa Colliery, South Wales.

N. carinata also occurs in the latter bed.
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„ 20, „ 3 from bottom, ybr Bronn re«rf Brown.

„ 21, to list of Coal-measure shells described in Brown's 'Fossil Conchology,' add IJnio

littoralis and U. discrepans.

,, 38. The line " Class Pelectpoda (Lamellibeanchiata) " should be above (not below)

the line " Asiphonidvi; (Integeopalliata)."

„ 58, line lQ,for Leicester read Derby.

„ 63, line 11 from bottom, /or Leicestershire read Derbyshire.

„ 78, line 7 from bottom, ybr Bronn read Brown.

„ 131, line 6 from top,_/br Eabchester read Eibchester.

„ 158, 3rd line from bottom, /or bars read bands.

Explanation of PL IV, 2 lines from bottom, /or Leicestershire read Derbyshire.
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PLATE XXL

Fig. 1.

—

Garbonlcola acuta. The original of Ure's "mussel" from East

Kilbride. In the Collection of the Royal Society of Edinburgh. (Page 175.)

Fig. 2.

—

Anthraco7ni/a subparellela. The original of Portlock's Modiola

subparellela. In the Collection of the Geological Survey, Jermyn Street.

(Page 176.)

Fig. 3.

—

Anthracomija suhparallela. A specimen showing the hinge, in the

Collection of the Belfast Museum. (Page 176.)

Figs. 4, 5.

—

Anthracomya subparallela. From Carboniferous shale, Slieve

Gullion, CO. Derry. In the Collection of the Geological Survey, Dublin. (Page

176.)

Fig. 6.

—

Anthracomya subparellela. A cast showing~the muscle-scars, from

the Carboniferous of Ballycastle. In the Collection of the Belfast Museum.

(Page 176.)

Fig. 7.

—

Anthracomya Phillipsii. Not crushed. From the Gloucester Coal-field.

My Collection. (Page 176.)

Fig. 8.

—

Garbonlcola nucnlaris. Large form from the " Cockle-shell " band

above the Rusty Pack seam, St. Helens. My Collection. (Page 174.)

Figs. 9, 10, 10 a.

—

Anthracomya Wardi. Very large specimens from the Possil

Lower Ironstone, Scotland. In the private Collection of Dr. John Young of the

Hunterian Museum, Glasgow. (Page 175.)

Figs. 11,11a, 12.

—

Garbonlcola robusta, from the Drumgray Coal, Shotts. To

show the eroded umbones. My Collection. (Page 174.)

Fig. 13.

—

Anthracomya dolobrata. A young specimen from the Lancashire

Coal-measures. In the Collection of the Owens College Museum. (Page 176.)

Fig. 14.

—

Anthracomya senex. Lancashire Coal-measures. My Collection.

(Page 175.)

Fig. 15-

—

Anthracomya dolobrata. Medium-sized specimen, somewhat shortened

by crushing, from the Coal-measures of Lancashire. My Collectiou. (Page 176.)
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A MONOGRAPH
OF THE

BRITISH CARBONIPEROUS LAMELLIBEANCHIATA.

INTRODUCTION.

No systematic work on British Carboniferous Lamellibrancliiata lias been

attempted since the publication of M'Coy's two great works in 1844 and 1851-6.

Since then systematic conchology has greatly advanced, and, at the same time,

palseontological mateinal has been accumulated to a very large extent ; fortunately,

too, in many cases specimens or fragments have been obtained in special states of

preservation, which have demonstrated the characters of the hinge-structure and

the position of muscle-scars, and the character of the pallial line—features which,

in the necessary absence of the soft parts of the animal, are made use of as a

basis of conchological classification. Owing to the fact of the preservation of

these essential characters, many changes have been found necessary in the generic

nomenclature ; and will be adopted in the following Monograph.

The study of the bivalve shells of the Carboniferous age has been largely carried

on, both in Belgium and North America, by learned and competent observers,

consequently much uncertainty has been caused by such independent and widely

separated research, authors being unwilling, in the absence of specimens, to admit

that the same species had a world-wide distribution ; and the result has been that,

both generically and specifically, a large synonymy has been created.

In nearly every case the older palaeontologists named their specimens from the

observation of external characters only, and often from a supply of specimens

too limited to ascertain the real type of a genus or species ; and it has generally

been the rule to regard the survival of genera and species as altogether limited to

those periods adopted for the purposes of stratigraphical classification, and to

hesitate to recognise the same form in the beds of two or more diflFerent epochs.

The all but universal acceptance, by working conchologists, of the Darwinian

theory of evolution by variation has to a large extent changed the views which

older observers held on the permanence of species. It may be now regarded as an

1
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aphorism tliat the larger the number of specimens examined the fewer the species

determined, or that the number of species varies inversely with the number of'

specimens studied.

The question of species, and to some extent that of genera, is largely a personal

one. Each individual observer gives a different value to variations in shape, size,

or even to small anatomical differences ; and when, as in palseontological research,

it is impossible to obtain any but the most elementary evidence of the anatomy of

the animal itself, and one organ—the test—has to furnish the characters for classi-

fication, the most reliable portions, the hinge and interior, often being invisible

(too-ether with the imperfections of the geological record), an approximation only

can be made to accuracy in zoological determinations.

The work of American authors is scattered through numerous publications

access to which is often difficult. In many cases no figures accompany the

descriptions, and the type specimens are not recorded, and are scattered over

that Continent in private collections. Very few British species are recognised as

occurring in American Carboniferous rocks, though there is a very close resem-

blance between the two faunas, and but small differences seem to exist in many

cases between British and American species—an extent of variation not greater

than would be expected to exist in a single species surviving in such widely

separated areas. The greater accuracy in generic delineation is greatly due to the

recognition by American authors of the importance of the internal characters of

the shell, and to the fine state of preservation in which in many cases specimens

occur in American beds. Many of their generic names have been accepted by

de Koninck and others, in order to mark off recent from palgeozoic fossil genera.

Fortunately in many cases the original types of the published British Carbo-

niferous Lamellibranchs are still extant. The " Ure Collection " is preserved in

the Museum of the Royal Society of Edinburgh.

The few forms described and figured by Sowerby in the 'Mineral Conchology

'

are, the writer believes, all present in the Sowerby Collection of the Natural History

Museum at South Kensington, and in the same place are those specimens which

were described by Phillips in the ' Geology of Yorkshire,' from the Gilbertson

Collection, while Portlock's specimens are all safe in the Museum of the Greological

Survey at Jermyn Street. The Griffiths Collection, the basis of M'Coy's first

great work, is preserved in the Science and Art Museum, Dublin ; but many of the

specimens figured, probably those from private collections, have been lost sight

of. The specimens figured in M'Coy's second great work are all in the Wood-
wardian Museum at Cambridge, while those described by the palaeontologists of

the Geological Survey are in the museums of that Department in London, Edin-

burgh, and Dublin. By the courtesy of the custodians I am permitted to

refigure in every case the original specimens.
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Occasionally the original type is absent from some of these collections, and at

times its place is taken by one or more specimens from the same locality whence

the original specimen was obtained. A certain number have, unfortunately,

altogether disappeared ; and it will be necessary, owing to absence of any

accurate and detailed diagnosis, to drop certain names of long standing, since it is

impossible now to obtain the slightest indication of what the original shell was

like. An example of such a case is the Modiola (jranulosa of Phillips, the original

of which is stated to have been drawn from a specimen in the Museum of the

Yorkshire Philosophical Society. But there is no specimen there that in any way

can be referred to the drawing, and the whole of the description is contained in

the five words " very elongated, depressed, surface granulose," which convey no

meaning of any diagnostic value.

There is a very great initial difficulty in determining the proper place in

general classification which the Palaeozoic genera of the Lamellibranchiata should

occupy. In many cases no recent representatives- seem to exist ; and, even with

full details as to hinge-structure, it is a matter of great uncertainty as to which

family a genus should be referred. Several of the Carboniferous genera seem to

fall into natural groups ; for example, Ganltomorpha, de Koninck ; IsocuUa,

M'Coy ; Broekia, de Koninck ; Pachydomus, Morris ; Edmondia, de Koninck ; and

Scaldia, de Ryckholt, have much in common, but can be distinguished by well-

marked characters ; but the real position of this family is so uncertain that de

Koninck, in spite of the absence of a sinuated pallial line in all members of the

group, places the six genera under the Anatinidse ; while M'Coy refers Edmondia

to the M'ljtilidae, and Cardiomorpha to a new family placed directly after the

Mytilidx. More light will be thrown on these still obscure points only when a

careful comparison can be made between the Palgeozoic and Mesozoic shells, to

permit of which it will be necessary to obtain the hinge-plate of each genus.

It is impossible, in the present state of our knowledge, to attempt to arrange

the various genera under their proper families ; but the writer hopes co be able to

do so at the end of his work, when the tangled web of synonymy shall have been

unravelled, and some definite information has been obtained of the genera of

the Lamellibranchiata which existed in Carboniferous times. Owing to the

want of material and other causes, the chief of which is the very excessive

number of species that have been figured and described by various authors, it has

been necessary to leave the study of the Carboniferous representatives of the

families Pectinidse and AvicuUdse for a future time. This work, therefore,

commences with genera of the family Mijtilidse, which existed in Carboniferous

times. An attempt will be made to proceed systematically from this point,

though, owing to the present uncertainty as to the true family position of certain

genera, some rearrangement may be found to be necessitated in the final resmne.
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The species of certain families of Carboniferous Lamellibranclis

—

Cavhonicola

(Anthracosia) , Anthracomya, and Naiadltes [Anthraco'ptera)—having been fullj

described in a former Monograph, will be only briefly alluded to in the present

work ; but it is deemed inadvisable to omit them altogether, as these genera form

intermediate links between other Palaeozoic groups.

The greatest systematic work on the subject of this Monograph is that by

L. de Koninck, a brief synopsis of which will be found hereafter. I have had the

opportunity of personal examination of all the specimens in the collection of types

in the Musee de I'Histoire Naturelle at Brussels, which formed the material for

that work, owing to the kindness of Professor Dupont. These specimens are all

from the " Calcaire Carbonifere " of Belgium, and as a fauna differ very markedly

from that which obtains in British rocks of Carboniferous age, only about 8 per

cent, of all the species described beiug recognised as occurring in British rocks.

This difference is, I think, largely due to differences in the deposits in the

two areas. In Great Britain the larger number of our Carboniferous bivalves

are obtained from the shales and argillaceous deposits which were probably laid

down contemporaneously with the great " Massif " of limestone in Belgium, and

with the smaller masses in Derbyshire, Somersetshire, Wales, and Ireland. But

these English deposits, judging from many collections, do not appear to contain a

fauna by any means rich in Lamellibranchs. In Ireland, however, conditions were

somewhat more favorable to the growth of bivalves, for M'Coy described 195

species from the Carboniferous Limestone; a number which is probably far in

excess of the truth, as many species were founded on mere variations of shape and

size ; and it is probable that in the case of the PectinidsD, of which genus sixty-nine

species were described, the varied ornament and sculpture of the right and left

valves served to separate the two halves of a shell into two species.

Mr. G. H. Morton,^ in a careful and exhaustive work on the Carboniferous

Limestone of North Wales and its fauna, only mentions twenty-four species of

Lamellibranchs as occurring within the district in which he laboured, and these

only very sparingly.

The Brachiopoda are by far the most common fossils in the Carboniferous

limestones of England and Wales, both as regards numbers and wideness of

distribution. They are by no means evenly distributed throughout the mass, or

even in the same bed ; certain portions of limestone are almost wholly made up of

fossil shells, others are almost free from them ; but the fossiliferous pockets are

comparatively rare, and the shells are almost all broken and the valves separated,

affording evidence that the shells are not exactly in the place where they lived.

'I'his is not the case where the shells are obtained from the shales intercalated

between the thin beds of limestone in the Northumbrian Scottish area.

1 'Proc. Liverpool Geol. Soc.,' 1876—1878, and 1886.
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Various attempts at classification have been made in tbe case of Carboni-

ferous strata, but with no very satisfactory result. For while it is easy to

classify the rocks which represent, in any area, the Carboniferous beds, it

is with great difficulty that any decision can be arrived at as to the exact

equivalents of the beds in two series of rocks of different areas. It appears

to ilie, from lithological and palseontological points of view, that the rocks which

represent the Carboniferous period in Northumberland and Scotland were laid

down on a slowly sinking floor in very shallow water, at times probably fresh or

very slightly brackish, while occasionally depression went on more rapidly and

deeper marine conditions obtained. In the Derbyshire area, at first, a steady

marine deposition was going on at some considerable depth ; but as time went

on the land sank less rapidly, the sea basin became almost filled, the shallow

water or shore beds extended further south, and the continuous formation of

calcareous ooze was replaced by the deposition of the muds and sands brought

down by river and other agents of surface denudation, not permanently at first,

owing to oscillations in the rate of the lowering of the land. Little can be known

of the comparative rates of the deposit of the alternating beds of the Calciferous

Sandstone group and the Mountain Limestone, because, on the one hand, the

succession and repetition of strata point to varied rates of deposit, and the

rich fossil flora and seams of coal entombed in the rocks indicate intervals in

the deposit, and it is impossible to gauge the length of time during which the

terrestrial conditions obtained. From a palfeontological point- of view, deposits of

varied depth would naturally contain faunas of different aspect, and therefore

fossils can hardly be relied upon to indicate stratigraphical Equivalents, though they

may, in any area, mark out zones or horizons ; for as the depth or clearness of the

water and condition of the bottom altered, new forms would migrate; and thus in one

locality certain forms would be found in horizontal sequence to others (and conse-

quently, from the point of view of time not contemporaneous), which had been living

contemporaneously in diflbrent areas : and thus in the Anglo-Scottish Carboniferous

area, as the sea deepened, southern forms would extend northward, and be

intercalated between beds containing shallower fauna ; while as the basin filled up

the shallow water fauna would migrate south, and overlie that which was

characteristic of deeper water. In the Calciferous Sandstone series of the

Fifeshire coast it would appear that alternating conditions were repeated ; such

lithological repetitions being accompanied by the fresh invasion of a fauna which

had been driven away from the area by an unsuitable environment, but which had

evidently survived in some other area, and was able, when suitable conditions

reappeared, to migrate back again, but at a higher level, to its old haunts.

Certain species, it is true, appear to have been able to survive under very varied

conditions; but a close examination will show a great variation in size— for
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example, in shale beds Prodvdus semireticulatus does not attain to the size which

is characteristic of this species in the Mountain Limestone. Many similar

examples can be quoted amongst the group of Lamellibranchs. I have pointed

out in a previous Monograph^ how the size of Naiarlites crassa varies as it

occurs in limestones or shales, and the same thing may be noted in the case of

8chizodv,s SaJferi in the limestone at Randerston, Eifeness, and the shale at

Woodhall, near Edinburgh. It is very interesting to note the dwarfed condition

of those typically marine fossils which are contained in certain narrow bands in

the Coal Measures of Lancashire and Staffordshire. These beds contain a fauna

comparatively rich in species, most of which occur in the Lower Carboniferous

rocks, demonstrating a prolonged survival in some external area until the marine

conditions necessary for their existence recurred in these areas. The following

list of fossils recognised as occurring' in the roof of the Gin Mine or Golden Twist

of North Staffordshire has altogether a Lower Carboniferous facies

:

Discites suhsulcatus. Axinus {Scliizodiis), sp.

Qoniatites excavafus. Ortlioceras, sp.

— striatuR. Solemya jJrimaiva.

— multilobus. Ghonetes Laguessiana.

Cypricardia glabrata. Nucula gibhosa.

Aviculopecten, sp. — lineata.

JEuomphalus tuberculatum. Leda clavata.

Pleurofomaria, sp. Macroclieilus BlicJiotianus.

Productus semireticulatus. Loxonema, sp.

Spirifer TJrei. Belleroplion Duinontii.

But most of the species are very much dwarfed, the Productus being very small

indeed.

The marine fauna of the Pennystone beds of Coalbrookdale is very interest-

ing, both in point of view of its richness in Lamellibranch forms, and the fine

size to which these attained. The richest bed occurs about the middle of the

productive Coal Measures, and has altogether a Lower, Carboniferous facies, con-

taining Spirifer bistriatus, Produchis scabricuhis, Bhynchonella ijleurodon, Discina

nitida, Gonularia quadrisulcata, Peden, two species, Nucula, Nuculana (Leda), and

several species of Schizodus and other bivalves hitherto known as Sanguinolites, with

several species of Cephalopods and Gasteropods, some of which are of large size.

This fauna, though not exactly identical, has a close resemblance to that of tbe

Redesdale Ironstone, which is generally considered to be about the horizon of the

Yoredale beds of Yorkshire ; the specific differences are not really greater than

might be expected to have obtained in forms surviving through long periods of

time, several species being common to the two deposits.

^ Pal. Soc. volumes for 1894 and 1895, ' Monograph of Carbonicola, Anthracomya, and Naiadites,'

])p. 9 and 150,
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At the base of the South Wales Coal-field, under the Farewell Rock—not the

Millstone Grit of this district, though the name Farewell Rock is used in this sense

by the Lancashire miners—is a marine band which also resembles in its fauna the

Redesdale Ironstone even more closely than the Pennystone of Coalbrookdale.

These beds are known as the " Rosser Veins." About 40 per cent, of the

Brachiopoda and Mollusca are common to the two deposits.

The raolluscan fauna of the marine beds in the Canister series of the

Lancashire, Yorkshire, and North Midland Coal Measures differs markedly from

those of the marine bands of South Wales and Coalbrookdale, the characteristic

Canister fossils, Aviculopecten papyracoiis and Goniatites Listen being conspicuously

absent. The latter is stated by Salter to occur, however, in the South Wales bed

('Mem. Geo). Surv.,' " Iron Ores of South Wales," p. 221, pi. i, fig. 36), but does

not seem to be present at Coalbrookdale.

These interesting recurrences of a fauna characteristic of older rocks in beds

of a more recent date cannot but point to the fact that, during the time occupied

by the deposit of the intervening rocks, certain species must have survived in

some outside area, where a definite set of conditions favorable to their survival

obtained, or only altered so gradually that, as the shore rose or sank, those forms

for whose existence a certain depth of water was necessary would not feel the

change, and would be able to slowly migrate with the varying change of the level

of the floor of the sea; while others, more plastic, became modified into new

species by accumulated variations in successive generations.

Such an alternation and repetition of conditions, bringing back with them

faunas which had once lived, died, and. been emtombed at the same place, but on a

lower level, renders the value of palseontological zones of small moment in the

matter of the correlation of the various beds of the same period in diS*erent

districts ; but, on the other hand, reasoning from the bathymetrical distribution

of the recent representatives of palaeozoic forms, strong evidence of the method

and conditions under which the fossiliferous beds were deposited, may be deduced.

The Carboniferous rocks of Great Britain can have been at no time laid down at

any great distance from land. The older rocks of Devon and Cornwall on the

south. Middle and North Wales, and the Lake District, and the high lands of

Galloway on the west, and due north the Highlands of Scotland, were dry land

during the Carboniferous epoch. That these points of high land could not have

been isolated islands in the Carboniferous sea is evident from the littoral deposits

of slates and sandstones of Devonshire in the south, and the Scoto-Northumbrian

area in the north, so well developed along the line of the receding or advancing

shores, which must have been the result of surface denudation from large

land-areas, and this condition of things would necessitate a large and complicated

system of river-drainage. While in the main the general movement during
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this time was one of slow depression, this was not by any means constant

;

periods of intermission, or even of elevation, marked by the growth of the vege-

tation which formed the coal, must have supervened, and at times even the gradual

movements of depression must have been accentuated, causing a retrocession of

the shore-line, and the extension of the area of marine deposit, so that the

deposition of calcareous ooze was unaffected by the mixture of sediments arising

from the denudation of the land. The pureness of the limestone deposit may

have been due either to the greater distance from such areas of contamination, or to

the existence of Barrier reefs or other submarine ridges which would filter off the

suspended matter. Deposition, however, seems to have been always in the end

greater than the amount of depression ; for even in the most typical areas of

marine sediments evidence shows that there was a gradual filling up, the lime-

stones are gradually replaced by shales, with thin-bedded limestones, then shales

and sandstones, and finally the terrestrial conditions necessary for the growth of a

large and varied flora obtained.

It is not improbable that the Cambrian and Granitic areas of Wexford, Carlow,

and "Wicklow were continuous with the similar deposits of Wales, and formed a

peninsula, washed on the south, north, and west by the Carboniferous sea, on the

bottom of which the thick deposits of Irish limestone were accumulating. The

Carboniferous succession of Howth, Malahide, and that neighbourhood affords

undoubted evidence of the close proximity of land, and represents the beds

deposited on the northern shore of this peninsula. Indications of a coast-line can

be traced north to Co. Down, where, on the present shore at Holywood, shales

with Modiola Macadamii occur ; similar shales also being found in Londonderry

and Tyrone, from where the shore-line probably passed across to the Ayrshire

coast. The Cumbrian area of older rocks was probably continuous with those of

similar age in the Isle of Man, and perhaps the Mourne Mountains, but this mass

must have been separated from the Welsh land by a straight or deep arm of the

sea, in which were deposited the limestones of North Wales, extending as far nortli

as the southern part of the Isle of Man. The succession of deposit in the North

Wales area is extremely interesting, showing the following sequence, according to

Prof. A. H. Green, as quoted by H. B. Woodward, ' Geology of England and Wales,'

p. 158:

(Grey limestone,

Thm- bedded earthy limestone,

-b laggy and sandy Imiestone
;

Hard, close-grained sandstones.

Shales,

Soft fine-grained sandstones,

which is typical of sea gradually becoming shallower.

Millstone Grit

AND

YOREDALES
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In a south-easterly direction the Carboniferous sea extended across the whole

east and south of England, passing over the Ardennes and North Central Europe

to the Urals.

Judging from the presence of similar faunas wherever Carboniferous rocks are

explored, it would appear that conditions of climate were fairly equable over the

whole of the earth in those times. Indeed, it is questionable whether the

differences in the various species described from European, American, and

Australian Carboniferous rocks really indicate variations of specific value, and are

any greater than might be expected in a single species of very wide distribution.

There is a certain amount of doubt as to the true base of the Carboniferous

rocks in the South west of England and Ireland. This question was discussed by

Beete Jukes in the ' Memoir of the Geological Survey of Ireland, Explanation

of Sheets 187, 195, and 196,' pp. 33—37, who summed up in favour of the Baggy

Point, Brauuton, Marwood, and Pilton beds of Devonshire, and the Coomhola

Grits and Carboniferous Slate of co. Cork, being regarded as belonging to the

Carboniferous system, rather than to the Old Red Sandstone, on paljeontological

grounds.

He says, p. 34, " With the exception of the shells called Cucullgea and' Curto-

notus,and a few other fossils which are found almost solely in the grit stones (and

which we may suppose, therefore, to have been sand-loving animals), and a few

species such as Modlola Macadami and Avicula Damnoniensis, which are found

chiefly in shales or slates (and appear, therefore, to have been inhabitants of muddy

bottoms), most of the species found in the Carboniferous Slate are also found iu

the Carboniferous Limestone. It is true that the limestone has many species which

are not found in the grits, or in the shales or slates, but it is obvious that we may
attribute this also to the nature of the different sea bottoms." The following

Carboniferous fossils occur in the debatable beds

:

Fenestella antiqua.

Athyris ambigua.

Productus scahricuhts.

Mhynchonella pleurodon.

Spirifera cuspidata.

— striata.

StreptorTiynchus crenistria.

Terehratula hastata.

Of these he says, they " range throughout the Carboniferous Slate as they do

throughout the Carboniferous Limestone, occurring in the grits and slates side by

side with the fossils that are peculiar to those beds." Not only, indeed, do fossils

which are commonly found in the Carboniferous Limestone occur in the Pilton

beds of Devonshire, classed as Upper Devonian, but even in the Lynton Slates,

Lower Devonian, i^e»C6'fe//a antiqna and CJwnetes Hardrensis, and in the Ufracombe

beds. Middle Devonian, Fenestella antiqua, Ehynchonella pugnus, B. pleurodon, and

Stveptorhjnclms crenistria occur, together with a number of forms not known in

2
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Carboniferous beds. Messrs. Hall, Usher, and H. B. Woodward still retain the

term Upper Devonian for the Marwood and Pilton beds. The mere occurrence of

a few forms common to other formations does not amount to undoubted evidence

for the classification of the two beds under the same system. All that can be

affirmed is that there was a gradual sequence between the two formations,

deposition going on without any break or unconformity, and that the changes in

environment were such that certain forms of life were unaffected by the alteration

of conditions. The direct connection of the Devonian and Carboniferous epochs

by passage beds is not only evident in Devonshire
; passage beds are also found

in the Forest of Dean, in Shropshire, as the Farlow beds, in the Lake District,

and in the Isle of Man, but in these cases the palseontological evidence is small

and unimportant.

From the palceontological point of view of this Monograph the upper limit of

the Carboniferous rocks is not important. The upper red beds of the Coal

Measures contain a fauna from which molluscan remains are almost entirely absent,

with the exception of Anthracomya PhiUipsvi and a few microscopic shells, which

have been found in the upper measures at Slade Lane, Manchester, by Mr. Roeder.

Doubtless much of the ground in Staffordshire and Warwickshire now mapped as

Permian should really, on lithological grounds and from the fossil flora contained

in the beds, be more correctly grouped as Upper Carboniferous.

It will have become apparent from the foregoing pages that it is impossible

to convey adequate information as to the British Carboniferous rocks in one

single classification.

In English text books the succession of Carboniferous rocks in the North

Midlands and Yorkshire is generally given as typical of the period. A comparison,

however, with the general succession in Scotland, Ireland, and Devonshire will at

once show the local character of this classification. The following schemes, with

the general sequence in different localities arranged side by side, will give some

idea of the very local character of much of the Carboniferous deposits ; and it

appears to the writer that a twofold classification of Carboniferous rocks would be

more accurate than the threefold one that is at present generally in use. But

even then there is no accurate line of demarcation between the lower shales and

grits of the Millstone Grit series and the upper beds of the Carboniferous

Limestone and Yoredale strata. Mr. R. Kidston^ is, I see, also of this opinion,

and his views are based on the distribution of the Carboniferous flora. This

classification is as follows :

Uppek Cabbonifeeous or^ rCoal Measures.

Antheacifeeocs seeies j iMillstone Grit series.

1 ' Proc. Eoy. Phys. Soc. Edin.,' vol. xii, 1893-4, p. 222.
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,, ,, ,
England.

Scotland.

Lower Caeboniteeous orl fCarboniferous Limestone series"! |,, t •

„ n n 1 -r c 1 ^ • H Mountain Limestone.
Calcaeeous series J Lt-alciierous Sandstone series I _ ^

.

, , »
(.Lower Limestone, shales, &c.

The term Carboniferous limestone Series lias been applied to a division of the

Carboniferous rocks of Scotland, and therefore cannot be used for the name of the

main division, though at the same time it is somewhat of a misnomer to apply the

term in this sense, for the words " Carboniferous Limestone " are used to denote in

England and Ireland a deposit which differs vastly from that which obtains in

Scotland.

Coal Measures

Geneeal Sequence op the Carboniferous Rocks op Scotland.

rl. Upper or red sandstone group.—Eed sandstones, shales, and

thin coal.

2. Lower or black group.—Sandstones, shales, fireclays, and coal

seams. Sandstones and lenticular coal seams below. Base

the Slaty band ironstones.

3. Sandstones, shales, fireclays, and lenticular seams of coal.

The last series are generally classed as Millstone Grit, but such a

division is arbitrary, not founded on a break either in the

lithological or in the palaeontological sequence.

Cabbon'ifeeous Limestone /-Sandstones, shales, limestones, and coals, with the Hosie lime-

SEEiES of Scotland I. stone at the top and the Hurlet limestone as the base.

^Cement stone group.—Shaly clays and argillaceous limestones,

oil shales, and sandstones ; many brackish or fresh-water

beds.

Red sandstone group.—Eed and green marls and sandstones.

Calcieeeotis Sandstone

SERIES

The Carbonifeeous Sequence in Northumberland.^

Coal Measures
/'Coal seams with alternating beds of shales, sandstones, and fire-

clay down to the base of the Brockwell seam.

Gannister and Millstone^ Sandstones, shales, and coals, with Aviculopecteu, near "Whitton-

Geit (probable repre-

sentatives of)

Upper Limestone series

LowEE Limestone division

stall (Le6our) ; but there is nothing really distinctive of

Millstone Grit.

'Upper calcareous division. Sandstones and shales with one or

more beds of marine limestone and some coals.

Calcareous division with a base at the bottom of the Eedesdale

limestone, with many beds of marine limestone, sandstone,

shales, and coals.

Carbonaceous division.—Limestones and coals.

Tuedian division.—Massive grits and shales ; coals rarely.

Lower Tuedian or cement-stone group.—Cement-stone bands pass-

ing into limestones ; coals very rare ; shales and sandstones.

1 After Tate and Miller, ' Geol. Mag.,' dec. 3, vol. iv, 1887, p. 117; ' Eeport of Sub-Committee

on Classification,' luternat. Geol. Congress, 1888, p. 149.
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General Sequence op the Carboniferous Rocks op North Staffordshire,

Derbyshire, South Yorkshire, and Lancashire.

Coal Meastjkes

Millstone Geit

O H
w o^ o p. [^ H S
S '^ - -^
S5 ttJ — \

Bed beds, clays, sandstones, then coals ; black band ironstones and

fresh-water limestones.

Productive measures. Clays, sandstones, coals, and ironstones.

Gannister series with occasional marine beds
;

gannister rock,

shales, clays, and coals.

^Erom one to six beds of grits separated by shales, and occasionally

a seam or two of coal, having the Shale, Pendle, or Farey's

grit as the base. /Eough "Well or first grit.

Haslingden flags or second grit.

Chatsworth, Ravelin, Roaches, or

(third grit.

Kinderscout or fourth and fifth grit.

Pendle, Farey's, or sixth grit.

Shales with thin beds of hard close-grained sandstone.

o
n (< CO I

TOREDALE SeEIES

Mountain Limestone Black shales and limestones.

Carboniferous or Mountain limestone.

In North Yorkshire the Carboniferous series alters in its lithological characters,

the great mass of limestone which exists in the south becoming divided into beds

by intervening beds of sandstones and shales. The following section is taken from

the Geological Survey Memoir, ' The Geology of the Country round lugleborough.

Caeboniferocs Limestone

Series

.Chert beds, sandstone, and shale

Main limestone

Sandstone and shale

Underset limestone

Sandstone and shale with two limestones

Toredale/ Middle limestone .

Sandstone and shale

Simonstone limestone

Sandstone and shale

Hardraw scar limestone

Sandstone and shale

Gayle limestone.

Shale thinning to the south .

Hawes limestone.

Sandstone and shale thinning south

Limestone (Great Scar)

Basement conglomerate.

Feet.

to 90

50 „ 100

70 „ 110

,, 80

100 „ 345

15 „ 110

30 „ 150

15 „ ()0

30 „ 180

25 ,, 80

„ 140

„ 9

„ 14

? 600
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Sequence op the Carboniferous Deposits of the Midlands (England).

South Staffordshire.—The Coal Measures rest directly on Silurian rock.

Warwickshire Coal-field.

Coal Measures.—Eed beds with spirorbis limestone. Productive measures.

Millstone Grit.—Hard siliceous rock with bands of shale.

Lower Carboniferous absent.

Coalbrookdale Coal-field.

Coal Measures.

Millstone Grit.

Carboniferous Limestone.

Forest of Wyre.—Coal Measures rest on Old Eed Sandstone strata.

Forest ofDean Coal-field.

Coal Measures.

Millstone Grit.

Carboniferous Limestone.

Shrewshury Coal-field.

Coal Measures only, resting on Cambrian and Lower Silurian beds.

Clee mil Coal-field.

Coal Measures.

Millstone Grit.

Carboniferous Limestone.

The Carboniferous Sequence in North "Wales.

^ ,^ fMeasures with seams of coal: some earthy marine limestones at
Coal Meastjees \ ,

y base.

Millstone Geit Beds of chert sandstones and conglomerate with intervening shales.

(Black limestone occasionally arenaceous.

Upper, grey limestone . . . 500 feet.

Middle, white limestone . . . 600 „

Lower, brown limestone . . . 400 „

Basement beds Eed conglomerates.

The Carboniferous Sequence op South Wales.

I'TJpper series.

Coal Meastjees 'Pennant series. Sandstones and coals.

[Lower or white ash series. Coals and ironstones.

Millstone Geit ? Absent.

(

. rBlack shales and sandstones, with a few dark lime-

\ stones . . • . 1600 feet.

Limestone . . . . 500 to 2000 „

Lower limestone shales . . . 400 ,,
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The Caeboniferous Sequence in Ireland.

irTpper.

Middle.

Lower.

Flagstone series.

Shale series, with Aviculopecten papyraceiis and Posidonomya

Becheri}

'Upper limestone
"I

Dark earthy limestone, with grey shales and

Middle limestone/ chert.

Lower limestone. Pale grey crystalline.

/"Sandstone.

Coal Measures

Cahboniferoxjs Limestone

Series.
Shale. Dark shales and thin limestones, and

Lower Carboniferous^ . ^, ,^ ,y r^ ^ -e ^ ^ j
in the south the Carboniferous slate and

I Coomhola grits.

The Carboniferous Sequence in Somersetshire.

^ ,r _ rKadstock and Farringdon series.
Coal Measures Upper \^^ ^ , , ,^ ,

iJNew Rock and Vobster series.

Millstone G-rit Sandstones. 1000 feet.

r^ T rUpper Carboniferous shales, sandy in character.
Carboniferous Limestone ^ j

- Mountain limestone.
Series. 1

Lower Carboniferous shales.^

The Carboniferous Sequence in Devonshire.

fj Grey grits, slates, and shales. Eggesford type.

/-J J Op^^pa J
ISandstones, grits, shales, and beds of culm. Morchard type.

I

Cherts, shales, and grits. Coddon Hill type.

^Shales with thin grits, dark limestones, and beds of culm.

Passing down without any lithological break into Upper Devonian.

The Carboniferous Sequence of Belgium.

Coal Measures.

Transition beds in Namur.

j'Visean. Detrital.

Carboniferous Limestone- Waulsortian. Corallian.

iTournaisian. Crinoidal.

1 On account of the fauna contained in these beds the writer has included them in the Coal-

measure group.

2 The Lower limestone shales contain many fossils which are also found in the Marwood, Coom-

hola, and Moyola beds, often classed as Upper Devonian.
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The Cakboniferous Sequence in Russia.

The Carboniferous series of Russia is given in the accompanying table, which

is quoted from a paper bj Mons. Tschernichew in the ' Annales de la Societe

Geologique du Nord,' tome xvii, 1890, p. 201.

Oural. Timane. Centre Russe.

c.

c. Horizon a Spirifer fasiger, Conocardium Urali-
cum, Scliwagerina princeps, &c.

B. Horizon A, Productus cora, Marginifera TIralica,

&c.

. A. Horizon a Syringopora parallela, Ompalofrochus
W/iitnegi, Spirifer striatus, &c.

Idem

Idem

Idem

Idem.

Idem.

Idem.

B. Calcaire a Spirifer Mosquensis ^ Idem Idem.

Calcaire a Productus giganteus, ^—

-

P. striatus, Chonetes ^^ argilleux a Stigmaria
-— ficoides. Couches de calcaires a

Productus mesoJobus subordonnees.

Manque.
Calcaire a Productus

giganteus.

Couches Houilleres.

The same author goes on to state that he considers his Stage A to represent

the Yoredale, Carboniferous Limestone and Calciferous Sandstone beds of Great

Britain, while his Stage B is equivalent to the Gannister and Millstone Grit

Series, and Stage C to the Upper and Middle Coal-measures. Certainly, from a

palseontological point of view, such a comparison of strata, differing widely in its

fauna and in lithological characters, seems absurd, and it points to the utter

hopelessness of attempting to make the Carboniferous series of widely separated

areas conform to subdivisions typical only of a single area in Great Britain. In

Russia it is evident that marine conditions persisted steadily through the greater

part of Carboniferous time, and that the rate of deposit must have been identical

with the rate of depression, consequently the lacustrine and terristial conditions

necessary for the growth of plants to form the coal only obtained at the

commencement of the period.

1 In the text Productus corrugafus, P. semireticulatus, P. longispinus, P. scahriculus, Rhynclio-

nella pleurodon, Athyris amhigua, OrtJiis resupinata, &c., are said to occur in stage B. These fossils

are, however, in Great Britain characteristic of the Mountain Limestone, though some of them do

pass up into the Coal-measures of Coalbrookdale and certain Yoredale beds.
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General Sequence op Carbonifeeous Rocks in North America,

CaRB0NIFEE0T7S

r rSandstones, shales, conglomerates, and lime-
Ooai ixLeasures {

i i i n i i •

I stones, with beds of coal and iron ore.

rPebble beds, sandstones, conglomerates, and

\ grits.
Millstone Grit.

SUB-CABBONIFEEOTTS

Chester Group Limestones in beds, shales, and sandstones.

. _, f Limestones, calcareous shales, and arena-
St. Louis Group { ,.

I ceous limestone.

•( Keokuk G roup Limestones with chert.

Burlington Group . . . Limestones with chert.

„. , , , ^ rSandstones, grits, and shales, with thin beds
Kinderhook Group ..A . ,• • ,•

I 01 oolitic limestone.
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The Mollusca of the Carboniferous period have been carefully studied by

several authors, some of whom have published extensive works on the subject

;

four of these, Phillips and M'Coy in Great Britain, and de Ryckholt

and de Koninck of Belgium, stand out prominently as standard authorities, and

are responsible for by far the greater number of accepted generic and specific

names. The extension of biological knowledge, and, above all, the universal

acceptance of the Darwinian doctrine of the non-permanence of species, have

rendered necessary a review of the work of even these great authorities ; and

further, the large amount of material accumulated in museums and private

collections, has enabled the more fortunate observers of to-day, in a few cases, to

place the genera and species in a more satisfactory order on anatomical grounds,

not before apparent.

In the following sketch all reference to the Coal-measure genera Carbonicola,

Anthracomya, and Naiadites is omitted, a bibliography of these genera having

been given in a previous publication (Pal. Soc. vol. for 1894).

1793. I find that the first reference to the fossil Lamellibranchiata of the

Carboniferous period is by the Rev. David Ure, in his ' Natural History of

Rutherglen,' published in 1793. He refers to two marine forms (p. 310), one of

which he calls the " Cockle," (pi. xv, fig. 2) ; two others (pi. xv, figs. 5 and 6) he

regards as two species of the " multi-articulate Cockle," of which he observes,

" The hinge, which is observable in casts only, consists of about twelve teeth

on each valve." Under this head figures of unmistakable (Leda) Nuculana and

Nucula are given. He goes on to say, " Two species of the Muscle are found in

Kilbride, figs. 5 and 6, pi. xvi. Specimens of the former are in casts, and are very

rare. The latter are in till or ironstone " mostly in single valves." John Gray,

in his life of Rev. D. Ure, 1865, gives Axinus carbonarius, Portlock, as Ure's

" cockle "
; Leda attenuata and Nucula gibhosa as the " multi-articulate cockles ";

3
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Pteronites persulcatus, M'Coy, and Myallua, sp. doubtful, as the two kinds of

"muscle." ^

1809. Nothing further seems to have been noted till W. Martin brought out

his ' Petrefacta Derbiensia ' in 1809. He refers all fossil forms to living repre-

sentatives. Only four forms of Lamellibranchs are described in the work

:

Conchyliolithus Arcites caneeUaius = Area.

„ „ rostratus = Conocardium.

„ Pinnites flabeJliformis = Pinna.

„ 3Iya ovalis =• Carhonicola ovalis.

1813-18. Very few Carboniferous Lamellibranchs were described or figured by

Sowerby in his great work, ' The Mineral Conchology.' The following genera and

species are described and figured :

Sanguinolaria gibhosa.

Cardium Hihernicum.

— elongatum.

Tnoceramus vetustus.

Isocardia ohlonga.

Nucula Palmes.

Pecten granosus.

— papyraceus.

— plicatus.

In 1828 Fleming (' Hist. Brit. Anim.') recapitulates, with a short description

in each case, those Carboniferous species which had already been described by

previous writers, and in some cases (MijtiluH crassus, CorJmla limosa) by himself,

and at the same time describes most carefully Hiatella sulcata and Corhula limosa

from Carboniferous strata. No figures, however, of the new shells are given. The

following species are enumerated :

Sanguinolites gibhosa.

Siafella sulcata.

Corbula limosa.

Cardium alxforme.

Isocardia oblonga.

TJnio JJrei.

Modiola bipartita.'^

Mgtilus crassus.

Pinna flahelliformis.

Nucula palmce.

— atlenuata.

— gibhosa.

Area cancellata.

— rostrata.

Pecten dissimilis.

— papyraceus.

In 1829 Honinghaus published a list of fossils in the Museum of the University

of Bonn (' Verzeichniss der dem Museum der Universitiit Bonn,' Petrefacten-

Sammlung), giving the localities whence each species was obtained, but nothing was

attempted in the way of description or illustration.

1828. In ' Zeitschrift fiir Mineralogie,' vol. i, for 1828, H. G. Bronn, on p. 262,

' Ure's collection is now in the Museum of the Royal Society of Edinburgh.

2 The specimens of M. hipartita figured by Sowerby in the ' Min. Conch.' are from Parkham

Park, Surrey, and therefore not Carboniferous. Sowerby, in his remarks on that species, says that certain

shells from Llantrissant, near Cardiff, belong to the same species^ but does not figure them. This

name, therefore, cannot be used for a Carboniferous shell.
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gave the name Posidonia Becheri to a certain Coal-measure shelL Later on, in

1835—1837, in his ' Lethaea Greognostica,' finding that the name Posidonia had been

given to a genus of plants, he considered it inadmissible for a genus of shells, and

substituted the name Posidonomya, and refigured P. Becheri, together with

Pterinea Isevis, Gardium elongatum, and Hippopodium ponderosum, the last being

probably erroneously stated to belong to the Carboniferous strata. In the ' Index

Palgeontologicus ' of the same author, published in 1848, lists of the known

Carboniferous Lamellibranch fossils are given.

In 1836 Professor John Phillips published his great work on the "Mountain

Limestone District," being Part II of ' Illustrations of the Geology of Yorkshire.'

In this volume are described fifty-six species belonging to eighteen genera of

Lamellibranchiata from the Carboniferous beds of Derbyshire, Yorkshire, and

Northumberland, of which forty-nine species are described and figured as new ; but

one of these, Pinna costata, is said to be " probably the species figured by Martin

under the names of Pinna flahelliformis and P. nuda."

Many of the type specimens are fortunately preserved in the " Gilbertson

Collection " of the Natural History Museum at South Kensington, but a few are

in the Museum at York, and others have completely disappeared.^ Under such

circumstances tliere is great difiiculty in arriving at a conclusion as to which

shell is supposed to be represented by the figure, owing to the meagre descrip-

tions and the poorness of the plates ; and it would appear that individual figures

are often a compound of several views from different aspects of the same shell.

This work is of the highest importance in the history of Carboniferous palgeonto-

logy
; previous to its issue only about twenty-three species belonging to fourteen

genera of marine Laraellibranchs had been recorded, and the majority of the

genera and species are still accepted.

1836. Dr. E,hind, in his ' Excursions Illustrative of the Geology and Natural

History of Edinburgh,' gave a note at p. 143 of the occurrence of " two species

of Testacea. One of these is decidedly a Mytilus ; the other species

resembles the Mactra suhtruncata " in shale at Woodhall, Water of Leith.

In 1838 the same author, in a little book entitled ' The Age of the Earth,' gave

a plate with four Unios from the Coal-measures of Polmont, and Axinus Pent-

landicus and a Modioliform shell from Woodhall, Water of Leith, now recognised

as a dwarfed form of Naiadites crassa.

On February 5th, 1834, Prof, (now Sir) J. Prestwich's paper on the ' Faults

which affect the Coal-field of Coalbrookdale ' was read before the Geological

Society of London, and in the ' Proceedings of the Geol. Soc.,' vol. ii, p. 20, it is

' It is believed that, on Prof. Phillips's arrival in London by coach, from York on his way to

Oxford, one of his boxes of foss^ils was stolen at the Bell Savage Yard, and the stones, not being of

value to the thieves, were thrown over Blackfriars Bridge.
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stated that " the author concludes his memoir with some observations on the

fossils of eighteen genera of shells which he enumerates, twelve are

marine." A memoir on the ' Geology of Coalbrookdale/ by Joseph Prestwich,

jun., "was commenced" on April 13th, 1836, and concluded on the 27th,

' Proceed. Geol. Soc.,' vol. ii, p. 401. At p. 405 it is stated that " The fossils of

the Coal-measures are described with great detail." The paper was not published

in the ' Transactions ' of the Society till 1840, when there appeared an Appendix

by Mr. J. de Carle Sowerby, describing and figuring the eighteen genera of

shells before mentioned.

Although probably determined in 1834 and 1836, these fossils can be recorded

as named only in 1840, according to the rules of nomenclature. There are twenty

species of various genera of Carboniferous Lamellibranchs described in the paper ;

though, with possibly only two exceptions, the names given to the eight genera

therein enumerated can no longer stand on biological grounds. The following

marine Lamellibranchs are described and figured :

Unio Urei.

— Ansticei.

— parallelus.

Donax? sulcata.

Venus ? carhonaria.

Nucula sequalis.

— accipiens.

— acuta.

Feeten gentilis.

— scalaris.^

During the years 1834—1840 Goldfuss issued, in parts, his great work, ' Petre-

facta Germanica.' Unfortunately, though he gives with care the localities whence

his types were obtained, it is often very difficult to ascertain from which particular

geological formation they were collected. The collection of types is now in the

Museum of the University of Bonn. As far as I can make out, about one dozen

new Carboniferous Lamellibranchs are figured and described, but several of those

of other authors are refigured from German examples.

1840. Sedgwick and Murchison's paper " On the Physical Structure of Devon-

shire, and on the Subdivisions and Geological Relations of its Older Stratified

Deposits," was read before the Geological Society on June 14th, 1837, and was

published in the ' Transactions of the Geological Society,' vol. v, pt. iii, 1840.

It contains six plates of fossils, with descriptions by J. de Carle Sowerby ; the

following Lamellibranchs being figured and described :

Fosidonia lateralis ^

— Fgcheri, Goldfuss V From Venn, near Barnstaple.

— — var. Groldfuss J

— tuberculata From Budle, Northumberland.

1 Some other species, referred to Modiola, Mytilus, and Avicula, have been determined as

JUaiadites in my previous mouograi)h.
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Pulastra ? antiqua

Cardium aliforme

Cucullxa unilateralis

— trapezium

— angusta

— Hardingii

Avicula Damnoniensis

— subradiata

— pectinoides

Fecten nexites

— transversus

— plicatus

— arenosus

Some from Marwood Quarry ; all from the Barn-

staple and Petherwin Group.

J

1840. Eicliwald's paper, " Die Thier-und Pflanzenreste des alten rothen Sand-

steins und Bergkalks in Novogrodschen Gouvernemeut," was published in the

' Bull, scient. Acad. Imp. Sci. St. Petersbourg,' t. vii, 1840. He enumerates the

following Carboniferous bivalves :

Nucula cardiiformis.

Cardium exiguum.

Fterinea lievis (Bronn).

Fecten tenuissimus.

— Nox.

Unto (Sanguinolaria) sulcatus, Phill.

— — Isevis.

Casts of a shell like either Pholadomya

or Solen.

No plates are given, but a short description of each species.

In another publication, ' Die Urwelt Russlands durch Abbildungen erlautert,'

the first part of which is dated in the same year, figures and descriptions are

given of Anodonta tenera, A. tenuissima, and Mytilus fragilis. The last has

deep concentric hollows, reminding the observer of Posidomomya vetusta, Sow.

But Eichwald does not appear very certain as to the real nature of the shell, for

he says, " Sie steht allerdings dem Mytilus oder der Modiola zunachst, Konnte

aber doch zu einer andem Grattung, vielleicht gar zu Anodonta gehoren, wenn sie

vollstandiger bekannt ware die Zeichnung ist nur entworfen, um auf ihre allgemeine

Form aufmerksam zu machen."

In a still later publication, ' Bull. Soc. Nat. Moscou,' 1856, p. 565, he thinks

his M. fragilis identical with M. Teploivii (sic), de Vern., ' Paleont. de Riissie.'

1841. In the first volume of the ' Transactions of the Manchester Geological

Society,' 1841, is published Captain Thomas Brown's paper entitled "Description

of some New Species of Fossil Shells, found chiefly in the Yale of Todmorden,

Yorkshire," with a plate of seventy-eight figures, fourteen of which are those of

Lamellibranchs. Six of these forms are referred to Catillus, and should now
be referred to Posidoniella, de Koninck. The shells were all collected by

Mr. Gibson of Hebden Bridge, in whose cabinet they are stated to be.
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The following shells are described and figured

Avicula ohliqua.

— Samuelsii.

Catillus Kirhmani.

— Icevis.

— costatus.

— ohliquatus.

— minutus.

Catillus Kellyii.

Gervillia minor.

Modiola Moorei.

— minuta.

Cytherea antiqua.

Artemis parva.

Lucina duhia.

In 1841 another work by Prof. John Phillips, entitled ' Figures and Descrip-

tions of the Palaeozoic Fossils of Cornwall, Devon, and West Somerset,' was

issued by the Geological Survey ; but the bulk of the book is on Devonian remains,

and I can only make out that three species of Posidonia—P. tuherculata, P. Becheri,

P. lateralis—and two doubtful forms referred to Sanguinolaria—S. sulcata and

S. subelliptlca—are from Carboniferous strata.

In 1842 Agassiz published a translation of Sowerby's 'Mineral Conchology,'

but I have not been able to get access to a copy, and am not aware whether any

additions or alterations were made therein.

In 1842 de Koninck published the first of his two important monographs on

the fauna of the Carboniferous period of Belgium, entitled ' Description des

Animaux Fossiles du Terrain Carbonifere de la Belgique.' He figures and de-

scribes eighty-one species of Lamellibranchiata, many of which were new,

belonging to sixteen genear. Reference appears to have been made to every

published work bearing on the subject, and several of the generic references of

previous authors are corrected. Fifty-one species and three genera are described

as new; the new genera being Myalina, Edmondia, and Cardiomorpha, all of

which are still retained.

In 1842 Sir Richard Grifiith issued a " Notice respecting the Fossils of the

Mountain Limestone of Ireland, as compared with those of Great Britain, and

also with the Devonian System." The paper contains a brief account of the

lithological character of the beds included under the term Mountain Limestone,

and a table of the fossils showing the strata in which they occur in each of the

three Carboniferous Limestone districts of Ireland (Southern, Middle, and Northern

districts), contrasted with the occurrence of the same species in North Devon and

the British Mountain Limestone of England and Scotland.

1842. D'Orbigny, in his 'Voyage dans I'Amerique Meridionale,' tom. iii,

4mepartie, 1842, described amongst others two new shells, Pecten Paredezii and

Trigonia antiqua from beds of Carboniferous age in Bolivia.

In the same year John Morris published a ' Catalogue of British Fossils,'

enumerating all forms described from British strata to date. A second edition

appeared in 1854, with additions.
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1843. J. E. Portlock's ' Report on tlie Geology o£ the County o£ Londonderry,

and of Parts of Tyrone and Fermanagh,' was published by the Geological Survey

in 1843. There is a descriptive list of Carboniferous fossils, which are well

figured. Mention is made of forty-two species and two varieties belonging to

twenty-one genera, twenty species and two varieties being described for the first

time ; but they are all referred to well-established genera, though subsequent

investigation shows such reference to be not always biologically correct.

1843. It is possible that the shells figured by Captain Brown in the ' Ann. and

Mag. of Nat. Hist.,' vol. xii, 1843, pp. 390 and 396, under the names Fachyodon

Gerardi and P. pyraniidatus, really belong to Scliizodvs ; but, as all the types have

disappeared, this reference founded on the appearance of the figures alone is

uncertain.

In 1844 a letter to the editor of the ' Annals and Magazine of Natural History
'

from Professor King appeared in that periodical, informing him that he had

been " compelled to institute six new genera," in a ' Monograph of the Invertebrate

Fossils of the Magnesian Limestone of the County of Durham,' " namely,

Allorisma for /SflfJif/i^moZarm S'((Zcaia, Phillips .... Schizodus for the Permian

and Carboniferous Axinus."

1844. The new genera and species by Sir R. Griffith were named and figured

by F. M'Coy in his great work entitled ' A Synopsis of the Characters of the

Carboniferous Limestone Fossils of Ireland;' but the list of names in Griffith's,

' Notice ' is somewhat different from that in the Synopsis ; in some cases the

generic name is changed, and in others the specific ; and in addition the names of

fossils obtained from the Petherwin and other beds of North Devon are included in

the former list.

One genus (Pteronites) and sixty-one species in the list are marked as new, all of

which were subsequently described and figured.

' The Synopsis of the Characters of the Carboniferous Limestone Fossils of

Ireland,' by M'Coy, is the standard book of reference on British Carboniferous

Limestone fossils. One hundred and ninety-five species belonging to forty-eight

genera of Lamellibranchiata, six of which are new, are figured and described;

in addition descriptions are also given of those forms occurring in Ireland,

which had been previously published. One curious point is to be noted in the

plates, and that is that the drawings have not been reversed on the stoue, conse-

quently the opposite valve is depicted to that which is apparently shown. Many

of the types are in the " Griffiths Collection " of the Museum of Science and Art,

Dublin, but unfortunately those which were in private collections have been lost

sight of.

1844. Dr. Garner brought out his ' Natural History of Staffordshire ' in 1844 ; on

plate B he gives figures of Fecteii ellijpticus (interior) , In ocerarnus vetustus, and Pleuro-
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rhynchus minax. In an appendix issued in 1860 are fuller lists of Carboniferous

Lamellibranchs from the county of Staffordshire.

1845. Morris furnished the chapter on the " Fossil Mollusca of New South Wales

and Van Diemen's Land " in Strzelecki's ' Physical Description of New South Wales

and Van Diemen's Land,' published in 1845. He enumerates and figures the

following species from rocks of supposed Carboniferous age

:

Allorisma curvata.

Pachydomus cordatus, new genus =: Mega-

desmus, Sow., name previously occupied.

Pachydomus antiquatus.

— cuneatus.

— glohosus.

— carinatus.

Ortlionota ? costata.

— compressa.

Eurydesma, new genus.

Pterinea macroptera.

Pecten Illawarensis.

— limeeformis.

— Fittoni.

— squamuliferus.

In 1845 Murchison, de Verneuil, and de Keyserling brought out ' Le

Geologic de la Russie d'Europe/ in which several Carboniferous Lamellibrancha

are figured and described ; fourteen species belonging to nine genera are said

to be new, namely :

Pecten ellipticus.

— suh-Jimhriatus.

— Sihericus.

— Bouei.

— Valdaicus.

Avicula sub-papyracea.

Mytilus Teplofi.

Mytilus Pallasi.

Pinna Ivaniskiana.

Schizodus Possicus.

XInio Eichwaldianus.

Cardium Ouralicum.

Sanguinolaria EOmeri.

Solemya Piarmica.

In 1846 de Keyserling published his ' Petschoraland,' with figures and

descriptions of four Carboniferous bivalves, only one of which, Pecten subclathvatus,

was new.

De Ryckholt's ' Melanges paleontologiques,' the first part of which is dated

1850, and the second part 1853, seems to be the next important work on

Carboniferous Mollusca to appear. The names of the new species are all dated,

and vary from 1847 to 1853. Fortunately there will not arise any question of

precedence of names on this account, for few publications on the subject appeared

about this time. In Part I thirty-six new species and one new genus (Phola-

domya) of Carboniferous Lamellibranchiata are figured, the description of the

latter being found in Part II, where fifty-six new species and three new genera

of bivalves

—

Anomiaiiella, Scaldia, Omalia—from Carboniferous beds are defined

and depicted. The figures seem to have been somewhat idealistic when com-

pared with those of the same specimens published in de Koninck's great work.
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1846. In the ' Bulletin de la Societe Geologique cle France,' torn, iii, 1846,

de Verneuil gives a list of fossils from the Carboniferous beds of Asturias collected

by Paillette. 'No new species are described and no figures are given. The lists

contain the following Lamellibranchs from the Terrain carbonifere, de Pola de Lena :

Cardiiim voisin du C. rostratum, de Kon. (C. elon(jatum, Sow.).

Nucula tumida, Phill.

1847. A paper by M'Coy, " On the Fossil Botany and Zoology of the Rocks

associated with the Coal of Australia," appeared in the ' Annals and Magazine of

Natural History,' vol. xx, for 1847, p. 298, et seg., the following new Lamelli-

branchs are described, good figures being also given

:

Fecteti ptycliotis.

— sub-quinquelineafits.

Inoceramus MitclielUl.

Fleurorhynchus australis.

Modiola crassisima.

Pachydomus gigas.

— sacculus.

— ovalis.

Fachydomus pusillus.

Cardiania exilis,

Notomya (new genus).

— securiformis

.

— clavata.

Pullastra ? striatocostata.

Venus ? greyaria.

1849. In the memoir of the United States Exploring Expedition of 1849

Prof. Dana published the figures and descriptions of a numerous suite of fossils

from beds of Carboniferous age in New South Wales, amongst which were many
forms of Lamellibranchiata. None of the shells are recognised as belonging to

British or European forms. The work previously done by Morris and M'Coy is

acknowledged by the author, who from the text appears to have also previously

published some account of fossils from South Australia. The new genera

Astartilia and Maeonia, with its allied groups Pyramia and Cleobis, are defined, and

the genus Pachydomus of Morris is accepted.

1849. In the ' Monograph of Permian Fossils of England,' by King, published

as the volume for 1849 by the Palseontographical Society, the new generic name

Allorisma^ is given to include shells hitherto known as Myacites, Schlothemiy

Hiatella, Fleming, Sanguinolaris, J. de C. Soiuerhy, Unio, id., Lutraria, Goldfuss,

Pholadomya, Morton, Sanguinolites (pars), M'Coy, and Orthonota (pars), Salter.

This genus was supposed to possess a sinus in the pallial impression, and the

original of the specimen figured, which is in the Museum at Newcastle-on-Tyne,

has a fine pallial sinus in ink. This character is denied by M'Coy, and is

certainly absent in all the shells from Redesdale which show the interior as a cast.

It is probable that some markings due to other causes were mistaken for the sinus,

1 There is evidently a misprint in the name on the page giving the explanation of pi. xi

(op. supra cit.), where it occurs as Allerisma.

4
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and it is impossible now to judge from the original specimen, as the pen which

gave that specimen the sinus has probably left scratches in the supposed

situation.

In the same volume the genus Edmondia, de KonincJc, is re-defined, and some

internal characters of that genus described and figured, the type taken being from

the Redesdale Ironstone beds of Lower Carboniferous age. Other than these two

cases no further mention is made in the work of Carboniferous remains.

In 1849 Captain Thomas Brown issued his ' Atlas of the Fossil Conchology of

Great Britain and Ireland,' a work in which were reproduced the figures of all the

fossil Mollusca hitherto published in Great Britain. Several new Lamellibranchs

from the Coal-measures are described in the volume, but curiously enough none

of M'Coy's new genera or species seem to have been known to the author. A
brief description and the locality of each fossil are also given. The publishers

brought out a reproduction of the plates of this work with a much abbreviated

letterpress in 1889, and, unfortunately, adopted none of the revised generic names

which had come into vogue in the interval between the editions. The plates are,

however, from the same steel plates, and are therefore identical with those of the

original.

1850. D'Orbigny's 'Prodrome de Paleontologie ' bears the date 1850, but all

species given on his authority are dated 1847. 282 species of Lamellibranchs

from Carboniferous strata belonging to nineteen genera are enumerated with

reference to the author of each and the locality where it occurs.

1851. In the 'Annals and Magazine of Natural History' for the year, sec. ii,

vol. vii, p. 157, is a paper by M'Coy entitled "Description of some New
Mountain Limestone Fossils," with a full account of his new genera, Streblopteria

and Aviculopecten, and a figure of the internal cast of a member of the latter

;

and two years later, in 1853, in the same serial is another paper, " On some New
Carboniferous Limestone Fossils," with descriptions of four new shells. This

description was literally repeated with figures in that author's greater work

published in 1854-6 in conjunction with Adam Sedgwick, entitled ' British

Palseozoic Fossils.' This is a great work, containing much new matter as to

classification, several new orders and families being defined, and many old

families, genera, and species being re-described. Figures are given of the New
Carboniferous fossils described in the ' Annals and Magazine of Natural History

'

for 1851, just quoted, together with others,—in all twenty species belonging to

seven genera ; but no new form is described in the work.

In the plates to this volume the lithographer has not reversed the drawings on

the stone, so that the opposite valve is apparently shown to that from which the

drawing was made.

The following genera and species are figured :



BIBLIOGRAPHICAL SKETCH. 27

LitTiodomus Jenlcinsoni.

Solemya primieva.

Sanguinolites sulcarinatus.

— (Leptodomus) costellatus.

— variabilis.

— iridinoides.

— clava.

Edmondia rudis.

— scalaris.

— ohJonna.

Aviculopecteii segregatus.

— concavus.

— cancellatulus

.

— Euthveni.

— codatus.

— docens.

— planoradiatus.

Finna spatula.

— flexicostata.

Pteronites persulcatus.

1853. In a paper " On some New Molluscs in the Carboniferous Slates of the

Anthracite Seams of the Wilkestarre Coal Formation," published in the ' Journal

of the Academy of Natural Sciences of Philadelphia,' vol. ii, pi. iii, January, 1853^

Isaac Lea described and figured :

Modiola WiJomenqensis\ „ „ .,.

^J: ^ \? Naidites.— Minor J

Posidinia ? Cluthiata.

— perstuat.

— distans.

In the *' Dritter Band " of Dunker and von Meyers' ' Palseontographica,' dated

1854, are two papers by Friedrich Adolph Roemer under the title " Beitrage zur

geologischen Kenntniss des nordweslichen Harzgebirges," the first of which is

indexed as being contained in " erste Lieferung," September, 1850 ; the second in

the " zweite Lieferung," August, 1852.

A table is given in the second paper of the fossils of the Ibergerkalk, Goniati-

tenkalk, and Cypridenen Schiefer, and the Kulm, in which are the names of

twenty-eight species belonging to twelve genera of Lamellibranchiata, twelve of

which species are said to be new, but several of the other names are not set down

to any author.

The following tabular list of genera and species is given on pp. 106, 107,

which, however, does not quite correspond with the species mentioned in

the text.
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Iberger Kalk Goniatitenkalk
u.

Cypridinen,

Schiefer

Kulm.

Pecten • • perobliquus, grandaevus,

>> Ooldf. ; aurilaevis,

subradiatus.

Avicula Wurmii laevis uniplicata.

Posidonomya • • venusta Becheri, Goldf.

,, striato-sulcata carbonaria.'

Pterinea crinita, concentrica amygdaloides lepida, Ooldf.

Mytilus intumescens ... incoDspicua, Phil.

Conocardium trapezoidale ...

(Pleurorhynchus) aliforme clathratuin,

Ooldf.

lentiformeCardium concentricum, v. B.^

)> retrostriatum, v. B.^

auguliferum
Cardiola concentrica
Lucina sinnosa

Cypricardia elongata

Venus subglobosa
Cardita ••• baliotidea.

Bronn and Romer's ' Letbeea Geognostica ' was published during the years

1851—1856, containing figures and descriptions of the genus Posidonomya, Bronn,

with P. Becheri ; and three other forms which were, however, not new, namely,

Fterina IsBvis, Goldfuss, and Conocardium aliforme, Conocardium hihernicnm,

Sowerby.

1855. In Part II of the ' Report of the Geological Survey of Missouri,' issued

in 1885, Shumard describes and figures two new species of Carboniferous Pec-

tenid^, P. Missouriensis and P. occidentalism and one species of Myaliua,

M. suhquadrata, while Allorism,a Hannihalensis is described in a note on p. 206.

In the volume for 1856 of the ' Bulletin de la Societe imperiale des Naturalistes

de Moscow,' tome xxix, 2e partie, is a paper by Eichwald, entitled " Beitrag zur

geographischen Verbreitung der fossilen Thiere Russlands (alte Periode)," the

following Carboniferous Lamellibranchs being described in it as new

:

Pecten megalotus.

— midas.

Posidonomya viarginalis.

— jallax, afterwards referred

to Avicula.

Avicula nana.

Modilopsis conspicua.

Nucula exigua.

Nucula carlonaria.

Schizodus sulcifi.

— eximius.

Astarte socialis.

CardiomorpTia distincta.

— striata.

Cardinia concentrica.

Pholadomya connivens.

1 Inoceramus carbonarius in the text.

2 ? Cardium pectunculoides in the text.

3 ? Cardium palmatum, Goldf., in the text.
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The pagination does not, liowever, always agree with that given by the same

author in his 'Lethsea Rossica,' p. 555, equalling p. 120,

1856. In the ' Manual of the Mollusca,' S. P. Woodward assigns to each

family and genus of Carboniferous Lamellibranchs, published up to date, its

systematic position in the Mollusca, and where the genus is not known from other

formations gives a typical figure. In the appendix by Ralph Tate published 1880

various additions and alterations are made.

1857. In the " Palseontological Report " in the ' Third Report of the Geological

Survey of Kentucky,' issued 1857, Cox describes and figures the following

Lamellibranchs from the Carboniferous beds of that State :

JPecten Providencesis.

Area carhonaria.

Qervillia longispina.

Mi/alina pernaformis.

Cardinia ? fracjilis.

Avicula rectalaterajna.

— acosta.

Solemya soleniformis.

In 1858 F. Shumard, in conjunction with G. C. Swallow, read a paper in

March, 1858, entitled " Descriptions of New Fossils from the Coal-measures of

Missouri and Kansas, which was published in the ' Transactions of the Academy

of Science of St. Louis,' vol. i, p. 159, 1856—1860.

The following Lamellibranchs are described, but no figures are given

:

Cypricardia ^Mcatula.

Isocardia ? curta.

Cardium ? Lexingtonensis.

Cardiomorplia Missouriensis.

Leptodomus granosus.

— Topehaensis.

Solemya recurvata.

Area cutspidafa.

Edmondia Hawnii.

Allorisma euneata.

Allorisma lata.

Avieula semielliptica.

— Shawneensis,

Mgtllus Ottawaensis.

— ienuiradiatus.

Myalina recta.

— Kansasensis.

Pecten aviculatus.

Pinna peracuta.

Lima retifera.

In the same year R. P. Stevens' paper, " Description of New Carboniferous

Fossils from the Appalachian, Ilhnois, and Michigan Coal-fields," appeared in

vol. XXV of the ' American Journal of Science.' No figures are unfortunately

given. The new species described are

—

Pecten carloniferus.

Leda helUstriata.

— densmamillata.

— nuculceformis.

— pandoraeformis.

Nucula Jlouglitoni.

Avicula orhiculus.

— triplistriata.

Posidonomya striata.

— auriciilata.
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In the Report of the British Association for 1857 is a list of Carboniferous

fossils from Ireland by W. H. Bailey.

1858. A paper entitled " Remarks on the Lower Cretaceous Beds of Kansas

and Nebraska, together with some New Species of Carboniferous Fossils from the

Valley of the Kansas River," by Messrs. Meek and Hayden, was published in the

' Proceedings ' of the Academy of Natural Science of Philadelphia for 1858. The
following new species are described

:

Axinus (^ScMzodus) ovatus.

Allorisma ? altirostrata.

— siihcuneata

.

Allorisma ? Leavensivorthensis.

— .'' Cooperi.

{Vide 'Palaeontology of the Upper Missouri,' infra.)

In the ' Report on the Geological Survey of Iowa,' vol. i, part ii, Palseontology,

1858, James Hall figures and describes the following species from the Coal-

measures and a new genus—Astartella :

Astartella vera.

Dolahra ? alpina.

Edmondia ? radinta.

Nucula ventricosa.

Leda hellistriata, Stevens.

1859. McChesney issued a small work, entitled ' Descriptions of New Species

of Fossils from the Paljeozoic Rocks of the Western States,' in 1 859. The volume

appears to be an extract from the ' Transactions of the Chicago Academy of

Science,' vol. i. The following Carboniferous Lamellibranchs are referred to :

^

Allorisma sinuata.

— clavata.

Astartella varica.

Leda f/ihhosa.

— Oweni.

Leda polita.

Nucula parva.

— cylindrica.

Edmondia concentrica.

Myalina Sivallovi.

1859-60. In the ' Proceedings of the Academy of Natural Sciences of Phila-

delphia,' for 1859, published 1860, W. M. Gabb, in a short paper, " Description of

Two New Species of Carboniferous Fossils brought from Fort Belknap, Texas,

by Dr. Morrey, describes Myalina deltoidea and Posidonia Moorei.

1860. The Lethsea Bossica of Eichwald came out in parts between the years

1853 and 1869. The portion containing descriptions of Carboniferous remains,

being the 2nd and 3rd parts of the ' Periode ancienne,' is dated 1860. A few

new species are described and figured in this work, with drawings of many of

this author's species previously published in the ' Bulletin Soc. Nat. de Moscow,'

and other works mentioned above.

^ Bigsby quotes, Pinna Adamsii, Astartella concentrica, and Leda Knoxensis from Carboniferous

beds, as described by McChesney, but I cannot find the publication.
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The following genera and species are described as new from Carboniferous

beds :

Avicula pristina.

Pterinea liyperlorea.

Area exigua.

Nucula carhonaria,

Astarte socialis.

1860. The Rev. Thomas Brown read a paper entitled "Notes on the Mountain

Limestone and Lower Carboniferous Rocks of the Fifeshire Coast from Burnt-

island to St. Andrews," before the Royal Society of Edinburgh, subsequently

published in vol. xxii of the ' Transactions ' at p. 385.

Lists of fossils are given from the Limestone beds described, and three figures

are given of a " strong handsome Schizodus " from drawings furnished by

Mr. Salter.^ It is stated that Fleming thought this shell was identical with Anatina

attenuata, M'Coy. They occur in countless masses in a bed south-east of

Kingsbarns, and from near Colinton.

1860. In the Palseontological Notes, p. 11, by Mr. Bailey in the ' Geological Survey

Memoir,' " Explanation of sheet 143, Ireland, illustrating parts of the counties

of Clare, Kerry, and Limerick," 1860, a figure is given of a new shell, Myalina

Foynesiana, which occurs with Aviculopecten and Posidonomya, but no description

appears. At p. 19 in the same memoir, figures and description of another new

shell, Lunulacardium Footii, from basal shales of the Coal Measures of Rosscliff,

CO. Clare, are given. In 1862 the same author in the Palgeontological Notes of the

Memoir explaining sheet 127, illustrating portion of Queen's County, figures at

p. 9 (figs. 2 a—e), Leda attenuata, Sanguinolites iMcatus, Solenopsis pelagicus,

from the Lower Limestone shale of BallyduflF River, Buunow, King's County.

Numerous lists of localities and fossils are given in other Memoirs of

the Irish Survey by the same author, but no new species are described.

1860. On July 20th, 1860, G. C. Swallow read a paper before the Academy of

Science of St. Louis, subsequently published in vol. i of the ' Transactions,' p. 635,

entitled " Description of New Fossils from the Carboniferous and Devonian Rocks

of Missouri," in which the following species of Carboniferous Lamellibranchs are

described, but not figured :

Edmondia Marionensis.

CardiomorpJia ? triangulata.

Cardinia occidentalis.

Solen Missouriensis.

Allorisma ensiformis.

Pecten Sallii.

In the ' Proceedings of the Academy of Natural Sciences of Philadelphia ' for

1860, p. 496, Messrs. Meek and Worthen published a paper under the title

" Descriptions of New Carboniferous Fossils from Illinois and other Western

1 This shell subsequently received the name Schizodus Salteri at the bauds of Mr. E.

Etbridge, jun.
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States," in which are described the following genera and species of Lamellibranchs,

but no plates are given :

Avictdopecfen Coxanus.

— peUucidits.

—

•

KonincJcii.

— interlineatus.

— Oweni.

— amplus.

— ollonrjus.

— JBurlinqtonensis.

Peeten tenuilineatus.

Myalina recurvirostris

.

— concentrica.

— angulata.

Solemya radiata.

Yoldia ? leviatriata.

Cardiomorpha radiata.

In 1861 appeared the first edition of Hull's ' Coal-fields of Great Britain,' which

contained a plate on which was a figure of Aviculopecten papjraceus ; and later

editions with a somewhat altered plate appeared in 1873 aud 1881.

In 1861, in the Memoir of the Geological Survey, " Iron Ores of Great Britain,"

pt. iii, " The Iron Ores of South Wales," Mr. Salter gives a plate with figures of

ScMzodus carhonarius, Edmondla unioniformis, and Myacites sulcata from the

Eosser veins, and a short list of other marine Lamellibranchs from the same

horizon. This number contains the original description of that author's genus

Anthracomya, and illustrations of Anthracosia (Garhonicola) and Anthracoptera

(Naiadites).

The next year, in the Geological Survey Memoir, ' The Geology of the Country

round Wigan,' with the definitions of the new genus Anthracoptera, and a figure

of Anthracosia {Carhoiiicola) rolusta, Mr. Salter gives a figure of Posidonia

Gihsoni, Brown. The generic reference is doubted, and it is stated that " a new

generic name will in all probability be required."

In 1864, in the Memoir ' On the Geology of the Country round Oldham,' the same

writer figures Aviculopecten papyraceus, A. Jibrillosus, n. sp., and Ctenodonta, sp.

indet., from concretions in shales about 150 yards over the Great Mine Coal,

Ashton-under-Lyme.

1862. In John Sleigh's 'Ancient History of Leek' is a section "On the

Geology of the Neighbourhood of Leek," by Thomas Wardle, F.G.S., with hsts of

Lamellibrancbiata found in the Carboniferous beds of that district. A plate is

given with illustrations of eleven genera and species from the Mountain Limestone,

and on another plate two genera from the Coal-measures. Nothing new is

figured or described.

This list, somewhat revised by Mr. R. Etheridge, was reprinted in the appendix

to the Geological Survey Memoir, ' The Geology of the Country round Stock-

port, Macclesfield, Congleton, and Leek,' in 1866.

1862. Winchell's paper, " Description of Fossils from the Marshall and Huron

groups of Michigan," was published in the ' Proceedings of the Academy of
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Natural Sciences of Philadelphia ' for 1862, pp. 405, &c. The following new
forms were described, but unfortunately no figures were given :

Myalina Michiganensis.

— umbricaria.

— aviculoides.

— pterineseformis.

Pterinea cardinata.

Mytilus Whitjieldanus.

Gardinia complanata.

— cequimarffinalis.

— concentrtea.

Edmondia binumbonata.

Orthonota rectidorsalis.

Sanguinolites unioniformis.

— Marshallensis.

— borealis.

Leptodomus clavatus.

Cardiomorpha onodiolaris.

— Julia.

— eapuloides.

Cardiposis crenistriata.

Cardiopsis jejuna.

— megambonata.

JVucula Hubbardi.

— lowensis.

— sectoralis.

— Stella.

Leda bellistriata, Stevens.

Cardiwn Napoleonse.

Conocardium ? bovipedale.

Fosidonomya Romeringeri.

— Whiteana.

— mesambonata.

Sanguinolaria similis.

— septentrionalis.

— sectoralis.

Solen scalpriformis.

— quadrangularis.

— priscus.

1863. In the same publication for 1863 is another paper by A. Winchell,

" Description of Fossils from the Yellow Sandstone lying beneath the ' Burlington

Limestone,' at Burlington, Iowa," pp. 2, &c. No figures are given, but the

following Lamellibranchs are described :

Aviculopecten Caroli.

— occidentalis.

— tenuicostus.

Fosidonomya ? ambigua.

Dexiobia (uew genus) Whitei,

— Halli.

Mytilus Wkitfieldianus.

Orthonota phaselia.

Edmondia nitida.

— nuptialis.

— strigillata.

— xquimarginalis.

— .'' bicarinata.

— .'' elliptica.

Sanguinolites amygdalinus.

— cylindricus.

— lowensis.

— sulciferus.

? jejunus.

Cardiomorplia trigonalis.

Area modesta.

JIacrodon cocJilearis.

Nucula microdonta.

Leda saccata.

Isocardia ? Jennce.

Cardiopsis megambonata.

Sanguinolaria ? leptogastev.

1863. Mr. Robert H. Scott read a paper on June 10th, 1863, published in

vol. X of the * Journal of the Geological Society of Dublin,' " On the Fossils of

6
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the Yellow Sandstone of Mountcliarles, Co. Donegal," p. 107, with a plate

(pi. viii), in which Guculloea Griffithii and Avicula Damnoniensis are figured.

These beds are considered by the author to be of Lower Carboniferous ao-e

1864. The Explanation of Sheets 187, 195, and 196 of the 'Memoirs of the

Geological Survey, Ireland,' illustrating part of the county of Cork, is dated 1864,

and the section of " Falseontological Notes " is by Mr. Baily. The followino-

Lamellibranchs are mentioned from the Slaty Carboniferous rocks of the district

:

All figured on p. 28, figs. 6 a—
ff.

Curionotus, gen. nov., Salter, elegans.^

— elegans, var. elongatus

— — var. rotundatus

— centralis

OueullcBa Hardingii.

— trajpezium.

— angusta.

— depressa, Phill.

— amygdaUna.

— Griffithii, Salter, MS.

Avicula Davmoniensis.

Modiola Macadamii.

And a general list of fossils, including the Lamellibranchs, and the localities

at which they occur is given at pp. 16 and 17.

The Explanation of Sheets 192 and 199, "Counties of York and Kerry, with

Palgeontological Notes " by Mr. Baily, was also published the same year. In

addition to a general list of fossils and their localities, figures are given of

Cucullsea Griffithii, Nucula tenuiarata, Sandberger, and Axinus, sp. Pterinea

spinosa, Phill, is also mentioned as occurring with the others named above in the

Lower Carboniferous slates and grits.

1864. In the 'Transactions of the Greological Society of Glasgow,' vol. ii,

1864-7, pt. 1, p. 28, is a paper by James Armstrong, read December 8th, 1864,

entitled " Description of Two New Species of Cypricardia from the Carboniferous

Limestone of Lanarkshire," in which Cypricardia acuticarinata and C. crehricostata

are described and figured.

1864. In the ' Memoirs of the Geological Survey of Great Britain,' " Geology

of the Country round Oldham," Mr. Salter, in the " Appendix on the Fossils,"

figures Aviculopecten papyraceus, A. fihrillosus, sp. nov., and Ctenodonta, sp. inc.,

from a marine bed over the Great Mine in the Middle Coal-measures of

Ashton-under-Lyme.

1865. Another paper by Winchell was published in the ' Proceedings of the

Academy of Natural Science of Philadephia ' for 1865, entitled " New Species of

Fossils from the Marshall group of Michigan," pp. 109, &c.
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The following new genera and species are described, but no figures are given :

Ostrea patereula.

Pterinea spinalafa.

Aviculopecten Caroli.

— tenuieostus.

Pernopecten, nov. gen., limceformis.

— limatus.

— Shumardanus.

Pinna ? Mavshallensis.

Myalina Lowensis.

Edmondia ? hicarinata.

— cequimarffinalis.

— Burlingtonensis.

Sanguinolites strigatus.

— concentricus.

— Hannihalensis, Shumard.

Sanguinolaria rostrata.

1865. Several species of Carboniferous Lamellibrancliiata are listed in Huxley

and Btheridge's ' Catalogue of the Collection of Fossils in the Museum of Practical

G-eology,' but nothing new is enumerated, and no descriptive details are added.

1865. In the ' Proceedings of the Academy of Natural Science of Philadelphia
'

for 1865 is a paper by Messrs. Meek and Worthen, entitled" Contributions to the

Palgeontology of Illinois and other Western States," in which the following

Lamellibranchs are described from Carboniferous beds (p. 245) :

Litliophaga ? lingualis.

Pleuropliorus suicostatus.

— .'' angulatus.

— costatiformis.

Conocardium olliquum.

Edmondia ? peroblonga,

Chienomya f rhomboidea.

— '' hgbrida.

Sedgwickia {Sanguinolites'/) suharcuata.

1865. In vol. xiv of the ' Smithsonian Contributions to Knowledge ' for

1865 is a memoir entitled " Palaeontology of the Upper Missouri : Invertebrates,"

by Meek and Hayden. A new arrangement of the genera allied to Avicula is

proposed, pp. 27, 30, and 51, thus :

PTBRIID^ = AvicuLiD^.

1. Pteriniinae.—" Cartilage apparently occupying a series of linear furrows,

ranging more or less nearly parallel to the cardinal margin in a usually broad,

flattened cardinal facet or area. Anterior muscular scar sometimes moderately

developed and deep."

Pterinia, Myalina, Amhonychia, and probably Actinodesma, Qryphorhynchus,

Eurydesnia, and several undefined Palceozoic groups.

2. Pteriinx (or Aviculinse).—" Cartilage mainly or entirely confined to a single

more or less defined depression or cavity behind the beaks. Anterior muscular

impression very small."

Pteroperna, Pteria (or Avicula), Ilargaritifern, Malleus, Aucella, and Eunticrotis ;

also probably Mono/is, Halolia, Pteronites, and Posidonomya.
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3. Melininse.—" Cartilage divided and distributed along the hinge in a series

of furrows crossing the cardinal area at right angles to the hinge-line. Anterior

muscular scar generally very small."

Crenatula, Melina (= Perna, Brug. not Adanson) Bakevellia, Oervillia, Inoceramus,

and Pulvinites.

The affinities of Myalina are discussed, and its close resemblance with

Dreissena noted ; two forms, M. perattenuata, M. and H., and M. subquadrata,

Shumard, are figured and described.

The Family Grassitellidse is made to include a large number of dissimilar

genera. The Carboniferous genera, Pachydomus, Carbonicola, Pleurophorus, are

placed with Astarte, Crassitella, Cardinia, and many others.

Pleurophorus is stated to be identical with Cleidophorus, Hall, and Pleuropliorus

occidentalis, Meek and Hayden, is redescribed and figured from the Coal-measures

of Nebraska.

Under the family Anatinidse, with Thracia, Pandora, Pholadomya, and other

recent genera, are grouped Cercomya, Anthracomya, Allorisma, Myacites,

ChsBnomya, Arcomya, Mactromya, Goniomya, Gresslya, Cardiomorpha, Ceromya,

Sedgwickia, Sanguinolites, and probably Cleobis, and some species of Orthonota

;

a classification which cannot be retained for one moment, on anatomical and

structural reasons. Allorisma suhcimeata, Meek and Hayden, is redescribed and

figured. The genus Sedgwickia is defined and discussed. 8.? Topehaensis,

Shumard, and 8.? concava. Meek and Hayden, are described and figured. The new

genus Chaenomya, Meek, is defined; and Ghsenomya? Leai'ens7uorthensis,M. and H.,

equals Allorisma ? Leavensioortliensis, M. and H. ; and G. Gooperi, M. and H.,

equals Panopaea Gooperi and Allorisma ? Gooperi, M. and H.

1866. Geinitz's work on the ' Carbon-Formation und Dyas in Nebraska,' was

published in 1866. The following Lamellibranchs are described, and some of them

figured, from Carboniferous strata :

Allorisma siihcuneata, Meek and Hayden.

— LeavensworthensiSjlSILe&k&ndL Hayden.

Solemya hiarmica, de Vern.

Astarte gihhosa, M'Coy.

Pecten grandsevus ? Goldfuss.

— Missouriensis ? Shumard.

In 1866 a further paper by Meek and Worthen appeared in vol. i of the

' Proceedings of the Chicago Academy of Nat. Sciences,' p. 11, called " Descriptions

of Palaeozoic Fossils from the Silurian, Devonian, and Carboniferous Rocks

of Hliuois and other Western States," pp. 13—20.

The following new species are described from Carboniferous beds :
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Placunopsis carhonaria.

Aviculopecten Randolphensis.

— Indianensis.

Aviculopecten fimbriatus.

Macrodon* temdstriatus.

Schizodus curtus.

Anthracoptera fragilis.

Myalina meliniformis.

Pterinea {Monopteria) gihlosa.

Monopteria is proposed as a new sub-genus of Pterinea.

1866. In the same year the same authors, in voL ii (Palseontology) of the

Geological Survey of Illinois,' figured and redescribed

—

Myalina Swallovi, M'Chesney.

— meliniformis.

— recurvirostris.

Aviculopecten Coxanus.

— Oweni.

— amplus.

— ohlongus.

— pellucidus.

— Burlingtonensis.

— Koninckii.

— interlineatus.

— occidentalis, Shumard ?

Streptopteria ? tenuilineata.

Eumicrotis, Sawni, var. sinuata.

Pterinea, sub-genua 3Ionopteria, M. aud W.
— {Monopteria) gihbosa.

— concentrica.

— angulata.

Schizodus, sp. ?

— Chesterensis.

Edmondia unioniformis, Phillips ?

Nuculana ? curta.

PleuropJiorus subcostatus.

Solenomya radiata.

Cardiopsis radiata.

Allorisma, sp.

These species had all been described before by the same authors or others, but

with few exceptions no figures had previously been given.

1866. In ' Proceedings of the Academy of Natural Sciences of Philadelphia
*

for 1866, pp. 259—261, Messrs. Meek and Worthen describe Pteria {Pterinea.'')

Morganensis from the Coal-measures, and Macrodon micronema from the Chester

group (Sub-carboniferous) of Illinois.

1867. The ' American Journal of Science and Art,' 2nd ser., vol. xliv, contains

at pp. 170 and 327 a long critical review, by Meek, of Geinitz's, 'Upper Palaeozoic

Rocks and Fossils of South-eastern Nebraska.' Nearly all the specific names of

the fossil shells are challenged, and many of the genera.

1868. In vol. iii of the ' Geological Survey of Illinois,' " Geology and

Palaeontology," Messrs. Meek and Worthen describe and figure

—

Pernopecten Shumardianus, Winchell ? ^ From the Kinderhook group of Burlington,

Pterinea ? undulata, M. and W.* / Iowa, pp. 453—456.

Aviculopecten Indianensis, M. and W.
Anthracoptera ? fragilis, M. and W.
Pleurophorus costatiformis, M. and W.
Sedgwickia {^Sanguinolites ?) subarcuata, M. and W.
Lithophaga Jingualis, Phillips ?

Allorisma {Cheenomya ?) hybrida, M. and W.

From the Keokuk group of the Lower

Carboniferous series, pj). 532— 539.

* The name Parallelodon is proposed as a substitute for Macrodon, because the latter had been

in use since 1862 for a genus of fishes
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These species Lad all been described before, with the exception of the one

marked by an asterisk (*), but no figures had previously been given.

1868-78. Sir William Dawson described as new the following Marine

Lamellibranchiata, from the Carboniferous beds of Nova Scotia, in his ' Acadian

Geology,' all except five are also figured :

Modiola Pooli.

— Avonia.

Fteronites Gayensis.

BakewelUa antiqua,

Macrodoh Hardingi.

— curtus.

— ? Shubenacadiensis.

Edmondia Harttii.

— anomola.

Ci/pricardia insecta.

Pleurophorus quadricostafus.

Cardiiiia suhangulata.

— Antigonensis.

Area punctifer.

Cardiomorpha Vindohonensis, Hartt.

Conocardium Acadianum.

Aviculopecten Lyelli.

— reticulatus.

— simplex!.

— Acadicus.

— Cora,

— Deberfianus.

1869. In the ' Proceedings of the Academy of Natural Science of Philadelphia
'

for 1869 is a paper, " Description of New Carboniferous Fossils from the Western

States," by Meek and Worthen, pp. 70, 71. In this contribution only two

Carboniferous Lamellibranchs are described, both new, one belonging to a new

genus, Ghsenocardia, G. ovata and Allorisma costata. The diagnosis of the genus

Ghaenocardia is given, and at p. 72 the generic name Prothyris is proposed for a shell.

1869-87. The first edition of the ' Greological Survey Memoir' on the Lime-

stone District of Derbyshire was published in 1869. It contains a list of fossils

gathered from various localities; pp. 174—179 of the 2nd edit., 1887.

1870. Messrs. Meek and Worthen presented a paper in April, 1870, to the

Academy of Natural Sciences of Philadelphia, published in the volume of ' Proceed-

ings ' for that year, pp. 22, &c., entitled " Descriptions of New Species and Genera

of Fossils from the Palaeozoic Rocks of the Western States." Two new genera

of Lamellibranchs, Garbonarca and Glinopistha, are described, and the follow-

ing species enumerated from Carboniferous strata (no figures are given) :

Monotis ? gregaria.

Aviculopecten spinuliferus.

Carbonarca gibbosa.

Macrodon delicatus {Parallelodon in a

foot-note at p. 40).

Schizodus amplus.

Clinopistha radiata, var. Isevis.

1871. In the 'Transactions of the Geological Society of Glasgow,' vol. iii,

is a paper by Mr. R. Craig (read January 9th, 1869) on " The Carboniferous

Basin of Dairy," with lists and localities of fossils.

1871. Two papers by Meek occur in the ' Proceedings of the Academy of
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Natural Sciences of Philadelphia ' for 1871. lu the former, entitled " Description

of New Species of Invertebrate Fossils from the Carboniferous and Devonian

Rocks of Ohio,'^ pp. 57, &c., the diagnosis of the following Lamellibranchs frora

the Waverley group of the Carboniferous series is given :

Avieulopecten crenistriatus.

— {Strehlopteria ?) Sertzeri.

Sanguinolites ? ohliquus.

Allorisma {Sedgwickia ?) pleuropistha.

Orammysia ? rhomhoides

.

— ventricosa.

The second paper is entitled " Description of New Species of Fossils from

Ohio and other Western States and Territories," pp. 159, &c., and contains

descriptions of

—

Pterinea {Pteronites ?) Newarhensis,

Cypricardina ? carhonaria,

Schizodus Medinaensis,

Schizodus subtrigonalis,

Allorisma Winchelli,

— ventricosum.

—all from the Waverley group of strata.

1871. On May 24th, 1871, J. Logan Lobley read a paper on the "Principal

Features of the Stratigraphical Distribution of the British Fossil Lamellibran-

chiata," in which he gives tables and diagrams indicating the number of species

of each family of Carboniferous Lamellibranchiata then known from British

strata; 'Quart. Journ. GeoL Soc.,' vol. xxvii, pp.411—418. He enumerates

eighteen genera with 403 species. In Tables ii and iii he gives 398 species, 282

of which belong to the Asiphonidse, and 116 to the Siphonidse.

1871-6. In 1871 Messrs. Young and Armstrong prepared an elaborate

catalogue of the Carboniferous Fossils of the West of Scotland, which was

published in 1871 as an appendix to vol. iii of the ' Transactions of the Geological

Society of Glasgow.' This was published as a separate volume in 1876, on the

occasion of the visit of the British Association to Glasgow. One hundred and

twenty-five species are enumerated, belonging to twenty-nine genera, and a long

and full list of the localities where each species is found is also given. Nothing

new is described.

1871. Vol. iii of the ' Palseontologia Indica ' (Memoirs of the Geological

Survey of India), " The Cretaceous Fauna of Southern India' by F. Stoliczka,

published in 1871, contains a synoptical list of the families and genera noticed

in the volume. In it the Carboniferous genera of Lamellibranchs (Pelecypoda)

published up to that date are entered with the type-species, recent and fossil.

They are grouped in ten orders and forty-six families. Critical notes are also

given. Further researches have, however, in certain cases shown the error of

some of these references.

1872. Meek's " Report on the Palaeontology of Eastern Nebraska " forms a part
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of the 'Final Report of the United States Geological Survey of Nebraska,' which

is dated 1872.

Many Carboniferous Lamellibranchs are described and figured, with the

following new forms, pp. 195, 212—220 :

Aviculopecten Whitei.

Pleurophorus ohlongus.

Mdmondia reflexa.

— ? glabra.

JEdmondia subtruncata.

— Aspinwallensis.

Allorisma {Sedgwichia) reflexa.

— (—) subelegans.

In many cases the generic names of the original authors are revised.

1872. Mr. W. H. Baily read a paper before the Royal Geological Society of

Ireland on April 12th, 1872, subsequently published in vol. xiii (vol. iii, new
series) of the Journal of that Society, entitled " Remarks on the genus Pleuro-

rhynchus, with a description of a new species. He shows that the genus ranges

from the Caradoc-beds to the Carboniferous Limestone, eight species being from

the latter formation. He gives figures and descriptions, p. 25, pi. iv, figs. 1 a—d^ of

Pleurorhynclms Koninchii, which occurred in the Lower Limestone near Rathkeale,

CO. Limerick, and states that the name was recorded at the Meeting of the British

Association in Dublin as early as 1865.

The contribution of Mr. R. Btheridge, jun., to the Palaeontology of the

Carboniferous series are many and valuable, and extend over a series of years,

commencing in 1872 to 1882. It will be convenient to mention all these papers

in series, giving the date of each.

His first communication occurs in the ' Explanation of Sheet 22 of the

Map of the Geological Survey of Scotland,' published in 1872, the preface

dating 1871. It consists of a stratigraphical list and table of the fossils found in

the district comprised, with the map showing the horizons at which the several

fossils occur, and the vertical range of each. There is a short note on Aviculopecten

Sowerhii, M'Coy, on p. 50, under Section iv, "Description of Species."

1873. In the Explanation of Sheet 23 of Scotland are three appendices

by Mr. R. Etheridge, jun.: No. 1, a list of localities; No. 2, a list of fossils

arranged stratigraphically ; No. 3, notes on certain genera and species mentioned

in the foregoing lists, in which the following species of Carboniferous Lamel-

libranchiata are described ; but no figures are given :

Aviculopecten ornatus.

,, sp. (afterwards uamed A. oryza,

'Geol.Mag.,' p. 303, 1874.

Posidonomya corrugata.

Pteronites fluctuosus.

A7ithracosia ; its burrowing habits and

aflBnities,

Leda intermedia.

1873. In the ' Geological Magazine,' vol. x, pp. 297—299, a paper " On some
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undescribed species of Lamellibranchiata from the Carboniferous Series of

Scotland" was published, when the following new species were described pp.

297, 298 :

Conocardium decussatum.

Pteronites regularis.

Myacites ? {AUorisma) tenuilineata.

Later in 1873, and in the same volume, p. 344, is another of his " Contributions

to Carboniferous Palgeontology," " On some further undescribed species of

Lamellibranchiata from the Carboniferous Series of Scotland," in which is a

review of the genus Pteronites, M'Coy.

The new species, mentioned in his Appendix to the Memoirs Geol. Survey

Scotland, Explanation of Sheet 23, are here described and figured (pi. xii,

figs. 5—7)

:

PteronitesJluctuosus. I Leda intermedia.

Aviculopecten ornatus.
\

On the same plate xii, which was not published till September, figures are

given of the species described in July {vide supra).

1873. In the fifth vol. of the 'Geological Survey of Illinois,' dated 1873,

Messrs. Meek and Worthen describe and figure the following new Lamellibranchs

from the Lower Carboniferous, St. Louis group (pi. xxii) :

Lithophaga ? pertenuis,

Myalina Sancti-Ludovici,

Ghsenomya ? rhomhoidea,

AUorisma sinuata ? (without any notice

in the letterpress of the last)
;

and the following new forms (pp. 573—586) from the Coal-measures (pis. xxvi

and xxvii) :

Monotis ? gregaria.

Macrodon delicatus.

— tenuistriatus.

Avicula Morganensis.

Flacunojjsis carhonatna.

Schizodus amplus.

— perelegans.

Schizodus curtus.

ClinopistJia radiata, var. Isevis.

Edmondia ? perohlonga.

AUorisma costata.

— Qeinitsi.

Chifenocardium ovatum.

Figures of ten other previously described bivalve shells are also given.

1874. A paper entitled " The Fossils of the Carboniferous Strata of the West

of Scotland," by J. Young and James Armstrong, read March 13th, 1873,

published in vol. iv, p. 267, of the ' Transactions of the Geological Society of

Glasgow ' gives a list of the fossils found in the district of Robroyston.

1874. In dec. 2, vol. i, p. 300, of the ' Geological Magazine,' is a paper entitled

" Notes on Carboniferous Lamellibranchiata (lfo?io?)i//rtr('ft)," by R. Etheridge, jun.

6
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In this paper a full list of synonyms with description and figures are given of

Peden Soiverbii, M'Coy, and Aviculopecten ellipticuSy Philhps. The Aviculo'pecten,

sp., of the Explanation of Sheet 23 (p. 103) is now named A. oryza, without a

figure ; but Posidonomija corrugata, of the same memoir, is now redescribed and

figured.

1875. In the 'Report of the Explorations and Surveys West of the 100th

Meridian,' vol. iv, pt. 1, issued in 1875, C. A. White describes (p. 146, &c.)

from Permo-Carboniferous beds

—

Aviculopecten accidentalis.

— Coreyanit,s.

— MacCoyi.

— ? interlineatus.

Pinna peracuta ?

Monopteria Marian.

Myalina, sp. ?

— .'' Swalleri.

BakevelUa parva.

ScJiizodus Wheeleri.

Allorisma subcimeata, var.

Edmondia? tapesiformis.

Promacrus Andrewsi.

In the same year, in " Carrol, Montana, to Yellowstone National Park, Ludlow,"

p. 143,^ R. P. Whitfield described Pinna Ludlovi from Carboniferous beds.

1875. In the 'Report of the Geological Survey of Ohio,' F. B. Meek describes

and figures in vol. ii, part 2, Palaeontology, several Lamellibranchs from the

Waverley Sub-Carboniferous series, pp. 292—312, amongst which are the following

new forms :

Aviculopecten WincheUi.

PalcBoneilo Bedfordensis.

The nine species described in the ' Proceedings of the Academy of Natural

Science of Philadelphia ' for 1871 (pp. 159—168) are here figured for the first time.

The following Lamellibranchs (all new except two) are described and figured

from the Coal-measures (pp. 330—344)

:

Aviculopecten {Strehlopteria ?) Sertzeri.

Placunopsis recticardinalis.

Posidonomyafracta.

Macrodon obsoletus, "\ mentioned in the List of Carb. Foss. from

Yoldia Stevensoni, > "West Virginia. (Report, Regent's Univer-

loldia {Palaoneilo) carlonaria, J
sity of West Virginia.)

Schizodzis cuneatus.

Aviculopinna Americana (Pal. East Nebraska).

Pleuropkorus tropidophorus.

Solenomya ? anodontoides.

Astartella Newhevryi.

— sp.

— varica (McChesney).

Cypricardinia ? carhonaria.

Allorisma costata, Meek and Worthen.

1 As quoted by C. D. Walcott, ' Pal. Eureka,' &c., p. 225.
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1875. Two other papers by R. Etheridge, jun. appeared in 1875 ; one in the

' Geological Magazine ' for June, 1875, dec. 2, vol. ii, p. 241, " On some Undescribed

Carboniferous Fossils," in which is described and figured a new species, Modiola

Uthodomoides. The other paper appeared in No. 53 of ser. iv, vol. xv, p. 427, of the

' Annals and Magazine of Natural History,' and was entitled '* Notes on Carboni-

ferous Lamellibranchs." A long description and observations with five figures

(pi. xx) are given of Myalina crassa (Fleming), and Schizodus Salteri, with four

figures, is described as new; this shell from Fifeshire, was noticed in 1861 by the

Rev. T. Brown and J. W. Salter, ' Trans. Roy. Soc. Edin.,' vol. xxii, p. 392.

1875. Vol. i, the only one ever issued, of Baily's " Figures of Characteristic

Fossils, with descriptive remarks," 1867-75, contains figures of

—

Avicula Damnoniensis, Sow., -^ from the Upper Devonian of Pilton and Lower

Cucullcea Sardingii, Sow., j Carboniferous, of Coomhola, co. Cork.

Anodonta Jukesii, Forbes, Kiltorcan beds.

Aviculopecten papi/raceus, Goldfuss, sp.

— granosus, Sow., sp.

— Soiverhii, M'Coy, sp.

Posidonomya Becker i, Bronn.

— memhranacea, M'Coy.

Modiola Macadmnii, Portl.

Pleurorhynchus Sibernicus, Sow., sp.

Anthracosia centralis, Sow., sp.

!' Myacites Omaliana, De Kon., sp.

Cardiomorpha ohlonga, Sow., sp.

Curtonotus elegans, Salter, Upper Dev. Pilton Group, and Coomhola grit, co. Cork.

A list of local Carboniferous Lamellibranchs is given in " Geological Notes on

the Cuttings in the City of Glasgow Railway between Bellgrove and Springburn,"

by James Neilsou, published in the volume of the ' Transactions of the Geological

Society of Glasgow ' for 1875, vol. v, p. 222.

1875. Vol. vi of the ' Geological Survey of Illinois ' was published in 1875,

and contains figures and descriptions, by A. H. Worthen and F. B. Meek,

of—

Pinna suhspatulata, W., pi. xxx, fig. 4, p. 524.

Myalina Keokuk, AV., pi. xxx, fig. 5, p. 524.

Conocardium ohliquum, M. and "W., pi. xxxiii, fig. 4, p. 529.

Pleurophorus ? angulatus, M. and "W., pi. xxxiii, fig. 5, p. 529.

Carlonarca gihbosa, M. and W., pi. xxxiii, fig. 6, p. 5.31.

The last three had been described in preliminary notices in the ' Proc. Acad.

Nat. Sci. Philadelphia ' for 1865, p. 247, &c., and 1870, p. 40.
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1876-86. A valuable series of papers by Mr. G. H. Morton appeared in vol. iii,

pp. 156, 299, and 371 o£ the ' Proceedings of the Liverpool Geological Society,' on

" The Carboniferous Limestone and Millstone-grit of North Wales." No new

forms of Carboniferous Lamellibranchiata are described, but the zonal distribution

of the fossils is most carefully recorded. A further paper on the Carboniferous

Limestone and Cefn-y-Fedw Sandstone of Flintshire is contained in vol. iv, pp. 297,

381 (1883), and v, p. 169, (1886), of the same ' Proceedings,' careful lists of fossils

being given for each bed described.

1876. In the April number of the * Geological Magazine,' dec. 2, vol. iii, p. 150,

R. Etheridge, jun., gave in his "Notes on Carboniferous Mollusca," full accounts

and figures (pi. vi) of Aviculopecten iM'pijraceus, Sowerby, sp., Aviculopecten ?

sublobatns, Phillips, and some remarks on Aviculopecten planoradiatus, M'Coy.

1876. Another paper by him, " Notes on Carboniferous Lamellibranchiata,"

was published in the August number of the ' Annals and Magazine of Natural

History,' series 4, vol. xviii, p. 96, &c. The following species are described, those

marked with an asterisk being new, and figures are given (pi. iv) of those species

marked with a dagger :

Aviculopecten suhconoideus* f

— co?7af?<s, M'Coy ?

Edmondia unioniformis , Phillips.

f

Leda Tireqtcairii.* f

Leptodomusfragilis, M'Coy.f

— .'' elavatus.*f

MyaJina ? triffonalis.* t

Nucula Younqi.*f

1877. In the ' Report of the United States Geological Explorations of the 40th

Parallel,' issued in 1877, vol. iv, part 1, Meek describes and figures Aviculopecten

Utahensis and A. occidaneus from Carboniferous strata. In part 2, Messrs. Hall

and Whitfield also describe and figure as new Aviculopecten Weherensis, A.

cnrtocardinalis, and A. parvulus, from Permo-Carboniferous beds.

1877. In the June number of the ' Geological Magazine,' dec. 2, vol. iv, p. 241,

R. Etheridge, jun., gave "Further Contributions to British Carboniferous

Palseontology."

Aviculopecten SowerUi and A. eUipticus are now stated to be the right and

left valves of one species, figures being given in proof of this view (pi. xii). A
new figure of A. papyraceus is also given to show a variety of surface ornamenta-

tion. Anthracomya Phillipsii is fully described and figured, and two new

species, Anthracomya Scotica and Sanguinolites ? Abdeneiisis, are figured and

described for the first time.

1878. In the volume of the ' Proceedings of the Academy of Natural Sciences

of Philadelphia' for 1878, p. 35, C. A. White describes as new Astartella Gurleyi

from Carboniferous beds of Illinois, in a paper entitled " Descriptions of New
Species of Invertebrate Fossils from the Carboniferous and Upper Silurian Rocks

of Illinois and Indiana."
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1878. On November 7th, 1877, a paper by R. Etheridge, jun., was read before

the Geological Society, pubHshed in No. 133, vol. xxxiv, p. 1, 1878. " On our

Present Knowledge of the Invertebrate Fauna of the Lower Carboniferous or

Calciferous Sandstone Series of the Edinburgh Neighbourhood, especially of that

division known as the Wardie Shales, and on the First Appearance of certain

Species in these Beds."

The following species of Lamellibranchs are figured and described for the first

time (Pis. i and ii) :

Avicula Hendersoni

.

Anthracoptera ? ohesa.

Myalina sublamellosa.

Nueulana Sharmani.

Pandora ? typica.

Figures are also given of Schizodus SaJteri and Anthracosia ? nucleus, and notes

are added on Myalina crassa, var. modioUformis, Brown, and Anthracomya Scotica,

Etheridge.

1878. In the July number of the ' Annals and Magazine of Natural History,'

series 5, vol. ii, p. 30, is a short paper by R. Etheridge, jun., entitled " Notes

on Carboniferous MoUusca," which consists of two short articles :—No. 1, " On
the Hinge-structure and Generic Affinity of Pecten Soiuerbii, M'Coy ;" No. 2,

" On the Hinge-structure of Nucula gibhosa (Fleming) and Nuculana attenuata

(Fleming)," with a plate (pi. i) in illustration of both subjects.

1878. In his ' Thesaurus Devonico-Carboniferus ' Dr. Bigsby gave a list of all

the species and genera described from European, North-American, and Australian

Carboniferous beds, with a list of authors and publications.

1878. The ' Manual of the Geology of Ireland,' by G. H. Kinahan, contains

two plates, iii and iv (pp. 63 and 95), of Carboniferous fossils, among which the

following Lamellibranchs are figured, no descriptions, however, being given:

Aviculopecten Sowerhyi.

PleurorhyncTius Koninchii.

Modiola Macadamii.

Aviculopecten papyraceus.

Posidonomya Becheri.

Posidonomya memhranacea.

Myacites fahieformis.

Anthracosia Bilboensis.

Lunulocardium Footii.

1879. In the ' Neues Jahrbuch fiir Mineralogie,' &c., for 1879, von Koenen

describes, in his paper on " Die Kulm Fauna von Herborn," the following new

Lamellibranchs, pp. 327, &c. :

Pecten Lassen i.

— prietenuis.

— perovalis.

Avicula? latisulcata.

Avicula Koclii.

Myalina mytiloides.

Area Sittershauseni.

— Becheni.

All are figured (pi. vi) with the exception of the last.
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1879. In the ' Bulletin of the United States Geological Survey of the

Territories,' vol. v, No. 2, 1879, C. A. White, in his "Remarks on certain

Carboniferous Fossils from Colorado, Arizona, &c.," pp. 216, 217, describes as

new

—

Nuculana obesa.

Nucula perumhonata.

Allorisma ? Gilherti.

(All from Northern Arizona.)

In 1879 the Explanation of Sheet 31 of ' Memoirs of the Greological Survey of

Scotland' was published, with an Appendix by Mr. R. Etheridge, jun., on the

localities of the fossils found in the area contained in the map. At p. 80 are

"Notes on some of the Species," three new species of Carboniferous Lamelli-

branchiata being described

:

Aviculopecten, sp. ind.

— suhanisotus.

Anthracoptera tumida.

1881. Mr. Robert Etheridge, sen., gave his presidential address to the

Geological Society " On the Analysis and Distribution of the British Palasozoic

Fossils " in 1881, subsequently published in No. 146, vol. xxxvii, of the

' Quarterly Journal.' At page ccxvi he states that the Monomyaria " and the

Dimyaria united number no less than 54 genera and 415* species." Ten genera,

with 179 species, belong to the Monomyaria, 103 of which are referred to Aviculo-

pecten ; and 43 genera, with 245 species, are included in the Dimyaria.

Tables are given showing the number of species in several genera of Mono- and

Dimyarians which occur in England, Scotland, Ireland, Belgium, and America,

and the number of genera and species occurring in certain subdivisions of the

Carboniferous beds are also indicated.

1882. On the 13tli January, 1880, Mr. John Young read his " Notes on some

Carboniferous Lamellibranchs, their Mode of Occurrence and observed Shell-

structure," which were published in vol. vi of the ' Transactions of the Geological

Society of Glasgow,' p. 223. He records the following genera as possessing a

prismatic cellular structure in the shell : Anthracoptera, Pinna, Pteroniles,

Posidonomya, and Myalina. He says, " So far as I bave examined my
Carboniferous Lamellibranchs, I find that this prismatic cellular structure is con-

fined to shells belonging to the AvicuUdse, or wing-shells, and the Mijtilidce, or

* On the next page this figure is more correctly given aa 424, 179 + 2-45.
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mussels, thus agreeing with what is known of the shell-structure of the recent

species in these families."

1882. Mr. R. Etheridge, jun., gave the opening address before the Royal

Physical Society of Edinburgh on November 16th, 1881, entitled " The Palgeozoic

Conchology of Scotland." In it he summarised the knowledge then attained of

the Carboniferous Lamellibranchiata of Scotland, with very valuable but brief

remarks on each family and genus, and their systematic position in the general

classification of the group, with a short discussion on the value of each

division.

1882. On June 23rd, 1880, Mr. Kirkby read a paper before the Geological

Society, published in No. 144, vol. xxxvi, p. 559, of the ' Quarterly Journal,'

" On the Zones of Marine Fossils in the Calciferous Sandstone Series of Fife.'*

At the end of this paper (p. 583) are " Notes on the Species," in which the

following forms are discussed, but no figures are given :

Avicula recta, M'Coy

Cypricardia bicosta, sp. nov.,

Myalina modioliformis , Brown,

Sanguinolites Abdenensis, Etheridge,

Sanguinolites suhplicatus, sp. nov.

SedgioicTcia gigantea, M'Coy,

Pleuropliorus elegans, sp. nov.,

with a table showing the vertical range of each of these, with other fossils.

1882. The " Recherches sur les Terrains anciens des Asturies et de la Galice,"

by Dr. C. Barrois appeared in 1882 ('Mem. Soc. Geol. du Nord,' tome ii, No. 1),

the following species of Carboniferous Lamellibranchs being described and

figured

:

Livia Biiitrago, sp. nov.

Aviculopecten cf. scalaris, Sow.

Pecten dissimilis, Flem.

Carbonarca Cortazari, sp. nov.

Macrodon Monreali, sp. nov.

Ctenodonta Halli, sp. nov.

Schizodus curt us, Meek.

— Rubio, sp. nov.

— sulcatus. Sow.

Edmondia Calderoni, sp. nov.

Sanguinolites cf. subcarinata, M'Coy.

Cardiomorpha sulcata, Koninck.

Astarte subovalis, jNIallada.

— MacPhersoni, sp. nov.

Anthracosia bipennis, Brown.

— carhonaria, Schloth. and de Koninck.

Myalina triangularis. Sow.

— carinata, Sow.

Naiadites Tarini, sp. nov.

1882. Dr. Hunter gives lists of Carboniferous Lamellibranchiata from the

various beds included in his paper on " The Geology and Paleontology of

Bankend, Bellfield, and Coalburn, Lesmahagow," published in the 'Transactions

of the Geological Society of Glasgow,' vol. vii, for 1882, p. 143.

1882. R. P. Whitfield read a paper on January 16th, 1882, published in the
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' Annals of the New York Academy of Science,' vol. ii, No. 7, March, 1882,

entitled " Descriptions of New Species of Fossils from Ohio," &c., in which three

new forms (pp. 221, 222) are described (to be figured in Palasont., Ohio, vol. iii) :

Pinna Maxvillensis.

Allorisma Andrewsi.

Allorisma Maxvillensis.

1883. Vol. vii of the 'Geological Survey of Illinois' appeared in 1883. It

contains woodcuts (pp. 318 and 321) of two and descriptions (p. 326) of other

Lamellibranchs from Carboniferous beds by Worthen :

Chcenomya Maria.

Aviculopecten Varsoviensis.

Pinna Sancti Ludovici,
f
descriptions

Cypricardia ? Bandolphensis, ) only.

1884. Vol. viii of the ' Monographs of the United States Geological Survey,'

issued in 1884, is entitled ' Palgeontology of the Eureka District,' by C. D.

Walcott. Out of forty-four species of Lamellibranchiata from Carboniferous strata

(pp. 225—254), thirty-seven are described as new. It is stated (p. 226) that " the

relations of the greater number of the species are with Devonian and Lower

Carboniferous species rather than with those of the Coal-measure Groups of the

Mississippi Valley."

Aviculopecten Haugei.

— Eurekensis.

— peroccidens.

— Pintoensis.

— qffinis.

— sp. ?

Strehlopteria similis.

Crenipecten Sallanus.

Perinopecten Hoosacensis.

— Spio.

Pterinea Pintoensis.

Leptodesma, sp. ?

Ptychopteria protoformis.

Pinna inexpectans.

— consiniilis.

Myalina conyeneris.

— Nemensis.

— Nessus.

ModioJa ? Nevadensis.

Modiomorpha ambiyua.

Modiomorpha ? desiderata.

— .'' Pintoensis.

Nucula insularis.

— levatiformis.

Solenomya curta.

Macrodon Hamiltonpe, Hall.

Macrodon truncatus.

Grammysia Hannibalensis, Shumard, sp.

— arcuata, Conrad, sp.

Edmondia Medon.

— .'' circular is.

PleuropJiorus Meeki.

Sanyuinolites JEolus (H. and W.).

— retusus.

— simplex.

— Salteri.

— ? JVxnia.

— striatus.

Microdon (Cypricardia) connatus

C'ardiola ? filicostata.
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Schizodus cuneatus, Meek.

— deparcus.

Schizodus curtiformis.

— Pintoetisis.

1884. In the ' Fourth Annual Report of the U.S. Geological Survey ' for 1882-3,

issued in 1884, Ostreapatercula, Winchell, from the Kinderhook beds of Burlington,

Iowa, is figured (pi. xxxiv, figs. 1 and 2, p. 288) in a " Review of the Fossil

Ostreidge of North America" by C. A. White.

1885. The fifth part, tome xi, of the ' Annales du Musee Royal d'Histoire

Naturelle de Belgique,' " Fanne du Calcaire Carbonifere de la Belgique : Lamelli-

branches," by L. G. de Koninck, was published in 1885, in the writing of which he

associated himself with Dr. Julien Fraipont, many of the species being described by

the latter; in such cases the initials J. F. are appended. 461 species of Carboni-

ferous Lamellibranchs are described and figured from Belgian strata, and of these

only 35 are recognised as occurring in England, 35 in Ireland, 18 in Scotland,

6 in Germany, 10 in Russia, 6 in America, 1 in France, and 1 in Australia ; or in

all only 77 species previously described are recognised as occurring in Belgian

strata—a very significant and curious result. The list of 461 species are divided

into genera which are classed as follows :

Anatinidj;—
1. Cbsenomya, Meek 5 specie 3, 2 being new

2. Cardiomori^ha, de Koninck 18 „ 16

3. Isoculia, M'Coy . 2 „ 1

4. Broeckia (new genus), de Koninck . 10 „ 9

5. Pachydomus, Morris 8 „ 6

6. Edmondia, de Koninck 68 „ 54

7. Scaldia, de Ryckliolt 10 „ 5

S. Sanguinolites, M'Coy 53 „ 28

9. Promacrus, J. B. Meek 2 „

SOLENID^

—

Soleuopsis, M'Coy 2 „

TELLINIDiE

—

Telliuomorpha (new genus), de Koninck 1 „ 1

CvPEINIDiE

—

Cypricardella, Hall 15 „ 7

Tridacnidje—

Conocardium, Bronn 26 „ 13

SOLEMTID^

—

1. Solemya, Lamarck 4 „ 1

2. Clinopistha, Meek and Worthen 3 „ 2

Teigoniidj:—

Protoschizodus (new genus), de Koninck 14 „ 11
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NlJCULIDiE

—

1. Nucula, Lamarck

2. Nuculaua, Link

Pectunculiu'^—
Tellinomya, Hall

Arcid^—
Parallelodou, 3Ieek and Worthen

PlKNID^

—

1. Pinna, Listen'

2. Aviculopinna, Meek

Mttilid^—
1. Myalina, de Koninch

2. Modiola, Lamarck

Aticulid^—
1. Posidonomya, Bronn

2. Posidonielia (new genus), de Koninck

3. Pteronites, 31'Coy

4. Leiopteria, Hall

5. Eutotia (new genus), de Koninck

6. Pachypteria (new genus), de Koninck

7. Streblopteria, M'Coy

8. Aviculopecten, M'Coy

9. Entolium, Meek

LmiD^

—

Limatulina (new genus), de Koninck

In an Appendix

—

Pachydomus

Edmondia

Sanguinolites

Cypricardella

Protoschizodus

6 species, 4 being new.

2 „ 1

2.1
43 29

1 ,

3 , 1

9 , 5

19 , , 13

5 . , 4

1 ,

2 „ 2

21 , , 17

11 , , 10

1 ,

18 , , 15

59 , , 38

5 , 4

J- 5)

*- J)

J- »)

i ,,

1

—making a grand total of 310 new species.

Of the whole number of species described 262 are stated to be more or less

rare, and 35 species are founded on single or incomplete specimens. Seven new

genera are instituted for species which had previously been referred to some

already described.

1886. A full and copious list of the fossils of the Carboniferous series in

Northumberland is contained in chap, xiv of the " Materials for a Palgeontology of

Northumberland," of Professor Lebour's ' Outlines of the Geology of Northumber-

land and Durham,' second edition, 1886, pp. 108—128. The fossils are given in

lists from each bed, but no new species are described ; several have only the genus

indicated, the species being new or not determined.

1887. In the second edition of " The Geology of the Carboniferous Limestone,
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Yoredale Rocks, and Millstone-grit of North Derbyshire," ' Mem. Geol. Siirv.,'

Appendix I, is a list of the Carboniferous Limestone fossils, revised and added to

by G. Sharman and E. T. Newton. A table is given in parallel columns showing

the various localities at which each fossil occurs, but no horizons are indicated.

A special column is given to the occurrences of the fossils in the Carboniferous

Limestone of Staffordshire for the sake of comparison. No new forms are noted.

1888. On the 8th of December, 1887, John Young, LL.D., read a paper before

the Geological Society of Glasgow, published in the ' Transactions,' vol. viii,

part ii, 1888, p. 291, entitled "Notes on the Scottish Carboniferous Genera of

the Molluscan Family Anatinidse." He refers Myacites, Leptodomns, Sanguino-

lites, Edmo7idia, and Cardiomorplia to this family, and he discusses at some length the

affinities of each. The genus Sedgioickia, though not occurring in Western-

Scottish Carboniferous beds, is also mentioned and referred to the same family.

He remarks on the large number of species which have been described and named,

and thinks that a careful review would very greatly curtail the list.

1888. A complete list of the genera and species of British Carboniferous

Lamellibranchs, with, in certain cases, synonyms, is contained in the ' Fossils of the

British Islands ;
' vol. i, " Palgeozoic, with Appendix brought down to end of 1886,"

by Robt. Etheridge, sen. No localities are mentioned, but references are given in

almost every case. No new species or genera are described.

1888. In the ' Proceedings of the Academy of Natural Sciences of Philadelphia
'

for 1888, is a paper by C. R. Keyes, " On the Fauna of the Lower Coal-measm^es

of Central Iowa." Nine Lamellibranchs are enumerated, pp. 232—4, but no new

ones are described.

1889. In S. A. Miller's ' North-American Geology and Palasontology,' dated

1889, is a brief classification of the American rocks, including the Carboniferous,

and a full list of the Paleeozoic fossils of North America, arranged with their genera

and species alphabetically, under the sub-kingdoms, with the synonyms printed in

italics. Whenever possible a woodcut is given of the type species, and references

are given to the original publication in which each species was described or figured,

A previous volume was published in 1877 by this author, entitled ' The American

Paleozoic Fossils.' This work is quoted by de Koninck.

1890. Mr. John Ward, in his paper on the " Geology of the North Staffordshire

Coal-fields," ' Transactions of the North Staffordshire Institute of Mining and

Mechanical Engineers,' vol. x, gives lists of the marine Lamellibranchs which occur

in two bands, one above the Gin Mine or Golden Twist Coal, and the other above

the Bay Coal of Longton ; and also notes Aviculopecfen papyraceiis from Yoredale

and Coal-measure beds, A. aJternatus, A. fibrilosus, and Posidom.onija Gibsoni^

from Yoredale beds, and Schizodus from below the Four-foot Coal, Werrington.

Anthracoriuja lanceolata is erroneously described as ModioJa Ufhodomoides,
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p. 130, and a description by R. Btheridge, sen., of a new shell, Sanguinolites

granulatus, is given with a figure, p. 127, pi. i, fig. 12.

1891. In a paper " On some Estheriae and Estheria-\\k.e Shells from the

Carboniferous Shales of Western Scotland," in vol. ix, p. 85, of the ' Transactions

of the Geological Society of Griasgow,' read on March 13th, 1890, T. Rupert Jones

refers certain shells from Arden, near Glasgow, and Dairy, Ayrshire, which he

had previously described as Estheria punctatella to Posidonomya.

1890. Vol. viii of the ' Geological Survey of Illinois ' contains A. H. Worthen's

descriptions (pp. 107—133) and the figures of numerous Carboniferous Lamelli-

branchiata which had been recorded in ' Bulletin of the Illinois State Museum

of Natural History,' No. 2, 1884. The following species have been named mostly

by Worthen; those described as new are marked.*

Leptodomus ? magnus.

Schizodus Varsoviensis.

— Nauvooensis.

— depressus.

— .'' circulus.

* — Uhiehi.

* — Randolphensis.

Pinna Sancti-Ludovici.

*Conocardium Parrishi.

Aviculopecten Orestes.

— Niotensis.

— Monroensis.

— Talhoti.

— Elsahensis.

— Chesterensis.

— spinuJiferus, M. and W.
* — 3Iazonensis.

* — Hardinensis.

* — Mac- Whorteri.

Aviculopecten Colleti.

— Edwardsi.

— Menardi.

*Lima Chesterensis.

Edmondia Varsoviensis.

— Illinoiensis.

Clinopistha radiata. Hall, sp.

*Macrodon Sangamonensis.

Pleurophorus Chesterensis.

— minimus.

— Monroensis.

Modiola Illinoiensis.

Cardiomorpha ? Pellensis.

Bahevellia Illinoiensis.

Myalina Monroensis.

Nucula Illinoiensis.

Aviculopinna Illinoiensis.

Sanguinolites ? multistriatus.

— .'' Burlingtonensis-

— Randolphensis.

Solenomya Varsoviensis.

— Monroensis.

— ? lowensis.

Allorisma Illinoiensis.

— elongata.

1891. On December 8th, 1891, Mr. George Wild read a paper before the

Manchester Geological Society, subsequently published in the ' Transactions ' of

that body, vol. xxi, 1892, p. 364, on " The Lower Coal-measures of Lancashire

:

Organic Remains, Sections of Seams, and Probable Mode of Formation." At the

end of this paper is a catalogue of fossils, in the cabinet of the author, from the

Lower Coal-measures of the North and East Lancashire Coal-field. Figures are

given, pis. ii and iii, of the following Lamellibranchs :
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Nucula, sp. ? (Sckizodus.)

Anthracosia, new angular species. (Schizodus.)

Posidonia Oibsoni.

Solemya primseva.

Aviculopecfen.

1891. In the ' Proceedings of the Academy of Natural Sciences of Philadelphia
'

for 1891, p. 242, is a second paper by C. R. Keyes, on " Fossil Faunas in Central

Iowa." Several Lamellibrancbs are enumerated from Carboniferous beds, but no

new forms are described.

1892. In the ' Proceedings of the Royal Physical Society of Edinburgh,'

vol. xi, p. 244, is a paper by J. G. Goodchild, entitled " Notes on Carboniferous

Lamellibranchs," in which he confirms the fact that the Nuculoid shells from

Carboniferous beds possess a distinct cartilage-pit, and therefore cannot be

referred to Gtenodonta, Salter. He also points out the absence of a pallial sinus

in some of these shells.

Another paper, at p. 245, in the same volume deals with the genus Allorisma,

a diagnosis of which is given, and it is stated that a pallial sinus is seen in at least

six species.

1892. Professor W. Amalizky's work, " Ueber die Anthracosieu der Permfor-

mation Russlands," in ' Palasontographica,' Band xxxix, 1892, p. 125, ei seg., deals

only with fresh-water forms, which he classes under the following genera :

Carbonicola, M'Coy.

Anthracosia, King.

Palceomutela, Amalizky.

Oligodon, Amalizky.

Naiadites, Dawson.

1892. Professor X. Stainier's paper, " Materiaux pour la flore et le faune du

houiller de Belgique," published in vol. xixof the 'Annales de laSociete Geologique

de Beige,' 1892, p. 333, gives tabular lists of the localities and horizons at which

fossil Lamellibranchs are found, many marine forms being included. A second

note on the " Faune du Houiller " was issued in the volume for 1892-3, tome xx,

p. 43 ; and a third note was published in the ' Bulletin Societe Beige de Geologie,

&c.,' tome vii, 1893, p. 135, with further details of the occurrence of Carboniferous

Lamellibranchiata in the Belgian coal-bearing strata.

1894. In a paper, " Ueber die systematische Stellung der Trigoniden und

die Abstammung der Nayaden," by von S. Frh. V. Wohrman, in the ' Jahrbuch

der k.-k. geologischen Reichsanstalt,' Band xliii, for 1893, the affinities of

Schizodtis (p. 7), Palseomutela (p. 16), and Palseoneilo, p. 18 (Tellinomya), are

discussed.

1893. Vol. vii, ' Report of the Geological Survey of Ohio,' contains, chap, iii,

a section on the " Palfeontology of Ohio," by R. P. Whitfield. Pinna Maxvillensh.^

Allorisma Anclrewsi, and Allorisma Maxvillensis are here figured and redescribed.



54 CARBONIFEROUS LAMELLIBRANCHIATA.

Chap, iv consists of " Observations upon the so-called Waverley Group of

Ohio," by Prof. C. L. Herrick. Lists of fossil Lamellibranchs are given from

various horizons of this group, and figures of thirty-three new forms are given

without a "word of description.

1894. Mr. J. F. Whiteaves described and fi.gured some new large Coal-measure

fossils as Asthenodonta Westoni from the South Joggins. They much resemble

Anodonta Juhesii from the Kiltorcan beds in size and appearance (' Proc. and

Trans. Roy. Soc. Canada,' vol, xi, sec. iv, p. 21, 1894).

1 894. In the ' Proceedings of the Royal Physical Society of Edinburgh,'

vol. xii, p. 356, is a paper by Mr. Goodchild, entitled " Notes on Carboniferous

Lamellibranchs," which was read on March 21st, 1894. He discusses the generic

affinity of Venus parallela, Phillips, and refers it to Gypricardella, Hall. In the

latter part of his paper he discusses the bathymetrical distribution of the

Carboniferous Lamellibranchs.

1894. Part 2 of vol. v of the ' Geological Survey of Missouri ' contains a section,

chap, xii, on " Carboniferous Lamellibranchs," by C. R. Keyes. Many species are

redescribed and refigured, and the following new form is described and figured

—

Aviculopeden fasciculatus. A valuable list of spurious and doubtful species is given

at the end.

Some Additional Publications and Papers.

1868. Figures of Avicula and Nucula ? from the Coal strata, without specific

names, are given at p. 833 of the ' Geology of Pennsylvania,' vol. ii, pt. 2, by

G. H. D. Rogers.

1868. In vol. ii, p. 81, of the ' Transactions of the Academy of Science of

St. Louis ' is a second paper by Swallow, entitled " Descriptions of some New
Fossils from the Carboniferous and Devonian Rocks of Missouri," in which the

following Carboniferous Lamellibranchs are described for the first time

:

Allorisma antiqua.

Gypricarclia ? Pikensis.

— .'' Wlieeleri.

— .'' Shumardiana.

Ci/pricardia ? occidentalis.

Pecten Broadheadii.

— Jlissouriensis.

Avicula magna.

1884. An important work, 'The Natural History of New York: Palseontology,'

vol. V, part 1, 1884, by James Hall, contains descriptions and figures of Lamelli-

branchs of the Devonian age. Although not referring directly to Carboniferous

fossils, some of the new genera established by the author have been adopted by

L. de Koninck in his great work on the ' Calcaire Carbouifere de Beige,' viz.

Cyjpricardella and Leiopteria.

1892. In the ' Seventeenth Annual Report of the Department of Geology, &c.,
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Indiana,' pp. 701—704, pi. xx, figs. 1— 10, S. A.Miller describes and figures from

Carboniferous beds

—

Schisodus Harii, n. sp.

Cypricardella Qorlyi, n. sp.

Aviculopecten seulptilis, n. sp.

Pterinopecten Sedaliensis, n. sp.

Grammysia Blairi, n. sp.

Conocardium Indianense, n. sp.

DESCRIPTION OF SPECIES.

Family MYTILID^.

Shells elongate, wedge-shaped, narrow, and tumid anteriorly, expanded and

flattened posteriorly. Pallial impression entire. Adductor muscle-scars two or

more in each valve.

Observations.—The family Mytilidse were well represented in palseozoic times,

several well-defined genera having already come into existence.

M'Coy, ' British Pal. Fossils,' p. 265, classed together a number of genera

under the family MytilidaB, which have not, however, been generally recognised

as having much affinity by subsequent investigators. For instance, his family

Mytilidae includes Mytilus, Lithodomus, Modiolopsis, Dreisena, Hippopodium,

Pinna, Dolabra, Myaphoria, Anodontopsis, Lyrodesma (Actinodonta), Clidophorus,

Tellinomya, Orthonotus, and apparently (p. 499) Edmondia. This very hetero-

geneous group cannot be retained. The same author refers the genus Myalina

with Ambonychia to the Aviculidge, and this classification is accepted by many,

but I advance reasons for placing these two genera in the Mytilidse, though in

certain characters they have a slight afiinity with the Aviculidse.

Genus Modiola, Lamarck, 1801.

List of the synonyms in writings of vafious authors on Carboniferous Mollusca.

iSon Modiola, Fleming, 1825. Edinb. Phil. Journ., vol. xii, p. 246.

— — Fhillips, 18S6. Geol. of Yorkshire, vol. ii, p. 209.

— — pars, Sowerhy, 1840. Trans. Geol. Soc, ser. 2, vol. v, p. 491.

— Portlock, 1843. Eeport Geology Loudouderry, p. 424.

— pars, Morris, 1843. Catal. Brit. Foss., p. 81 ; 1854, p. 209.

— M^Coy, 1844. Synopsis of Carboniferous Fossils of Ireland, p. 74.

— pars. Brown, 1849. lUustr. Fossil Conch. Great Britain, p. 173.

Mytilus, pars, de Byckholt, 1847. Melanges paleontologiques, pt. 1, p. 132 ; 1853,

pt. 2, p. 87.
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Nou MoDiOLA, Lea, 1853. Journ. Acad. Nat. Sci. Philadelphia, p. 203.

MxALiNA, Baily, 1860. Mem. Geol. Surv. Ireland, Explan. of Slieet 1-12, p. 13.

MoDiOLA, Wardle, 1862. In Sleigh's Ancient History of Leek, p. 285.

Non MoDiOLA, Boemer, 1870. Geol. Palaont. Oberschlesien, p. 129, pi. x, fig. 6.

Non — B. Etheridge, jun., 1875. Geo). Mag., dec. 2, vol. ii, p. 241, pi. viii,

figs. 1 and 2.

— pars, de Koninck, 1885. Taune du Calcaire Carbonifere de Beige

(Ann. Musee E. d'Hist. Nat. Belg.,t. xi),

pt. 5, p. 174, &c., pi. xxviii.

Generic Characters.—Shell oblong, transversely triangular, inequilateral, equi-

valve, obliquely swollen, gibbose in front, compressed behind and above. The

hinge-line is straight, equalling in length about one half the long diameter of the

shell. The umbones are obtuse and not very conspicuous, anterior but never

terminal. The hinge is edentulous ; ligament internal, attached to an elongated

depression within the margin of each valve. Muscle-impressions obscure, three

in each valve,—one anterior, one posterior, and one below the hinge-line.

Observations.—Many Carboniferous Mytiliform fossils have been grouped

under the genus Mocliola.

Phillips records four distinct forms :

—

Modiola squamifera, which belongs to

a genus in the Area family ; M. lingualis, which for anatomical reasons I have in

this work referred to Lithodomus ; M. elongata, which I believe to be the same

shell as those which I now refer to Posidoniella, de Koninck ; and M. granulosa,

all trace of which has been lost, and from the meagre description and poor

drawing it is impossible to identify the shell.

Sowerby referred one species of Naiadites from the Coal-measures of Coal-

brookdale to this genus, to which it is very closely allied in external form.

Portlock described Modiola Macadamii, three varieties, and M. subparallela

from the Carboniferous shales of the north of Ireland. The former group, in

which I recognise two distinct forms, I am retaining in this genus ; the latter shell,

owing to the discovery of the hinge-plate in a specimen in the Belfast Museum,

from Ballycastle, I refer to Anthracomya.

M'Coy, in addition to species previously described by other authors, described

four new forms from Irish Carboniferous beds,

—

Modiola concinna, M. divisa,

M. megaloba, and M. jyatula. Of this M. concinna should be probably referred to

Parallelodon. M. divisa also has not the appearance of the genus, and at present

I am uncertain as to its real affinity. There is a well-developed posterior ear, a

longitudinal groove parallel to the hinge-line, and a curious lineal constriction in

the anterior part of the shell (compare Avicula Hendersoni, R. Etheridge, jun.,

* Quart. Journ. Geol. Soc.,' vol. xxxiv, p. 11, pi. i, fig. 11). I have retained the

two species Modiola patula and M. megaloba, though the types of both are absent

from the Griffith Collection in the Museum of Science and Art, Dublin.
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i.
Captain Brown described and figured a large number and variety of shells

under the name Modiola, quoting the references of previous writers. He included

several forms of Anthracomya in that genus.

De Ryckholt included all the Mytiliform shells from the Carboniferous beds of

Belgium in the genus Mytilns ; of these M. CordoUaMus, M. fabalis, M. apici-

crassus, and M. palmatus are referred to Modiola by de Koninck.

Baily referred a specimen from the Carboniferous shale of Foynes Island to

Myalina, but I have not been able to retain it in this genus, as the shell has

not a striated hinge-plate, and possesses an anterior lobe. I have considered this

term as a synonym of M' Coy's Modiola megaloha.

De Koninck described and figured eighteen species of Modiola in his great

work {op. cit.^ pp. 174— 180), four of which had been described previously by

de Ryckholt as Mi/tilus (mentioned above), and one by himself in a previous work

as Cardiomorpha. The new species are

—

Modiola princeps.

— fusiformis.

— lacryma.

— impressa.

— Meeki.

— arguta.

— .'' emaciata.

Modiola gihherosa.

— reniformis.

— macrocephala.

— cuneiformis.

— spathuliformis.

— f annulosa.

On careful examination of the whole series of specimens now in the Natural

History Museum, Brussels, I am convinced that M. princeps and M. fusiformis are

the same shell as M. lingualis, now referred to Lithodomus, and I am doubtful

whether the Modiola Gordoliana may not also belong to the same species. The

type is somewhat crushed, and this may account for the flatter and more expanded

posterior end. The test is well preserved, and this may account for the accentua-

tion of the lines of growth. A second specimen has even a closer resemblance

to the British form.

Of the remainder, the types of three, M. arguta, M. cuneiformis, and M. MeeJci,

do not appear to be in the collection. M. apicicrassa, de Ryckh., appears to me
to be in too fragmentary a condition to be recognised and to serve as a type, and

I doubt, with de Koninck, whether Modiola annulosa is correctly referred to that

genus. M. fabalis gave me the idea that it was the young of Posidoniella vetusta,

which it most resembles in the undulations which ornament its surface.

Whether or not the shells which I still retain in Modiola are correctly

referred to that genus may be considered somewhat doubtful in the absence of any

knowledge of the internal anatomy of the shell.

Portlock's Modiola Macadamii, var. lata, has a curious internal ridge, which

passes downwards from the umbo to the inferior border in the anterior part of

8
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the shell (which is shown as a groove in casts). This is a feature not usually met

with in the genus Modiola, but is seen in other Carboniferous bivalves, e. g. the

Avicula Hendersoni of Robert Etheridge, jun. M'Coy's Modiola divisa also had

this peculiar structure, and the specific name was given to it on that account ; but

I have, however, stated above that I consider it probable that these two forms

will be found to be the same.

Only four Carboniferous shells have been referred to Modiola by American

palaeontologists, two of which, in a former Monograph, I thought probably belonged

to Naiadites.

Many of the elongate, narrow, Modioliform shells occurring in the Jurassic

beds agree rather in shape with Lithodomus than with Modiola, to which they have

always been referred, it having been the custom to place all such shells in the

latter genus. Probably this has been due to the desire to establish the rock-boring

habits of a shell before classifying it with a group in which that mode of living is

characteristic. Habits, however, are a matter of environment and evolution, of

course depending on anatomical construction, but should not, I think, be used as

a basis for classification.

Modiola patula, M'Coy, 1844. Plate I, figs. I, 2, 2 a, 2 b.

Modiola patula, M'Coy, 1844, Synopsis of the Characters of the Carboniferous

Fossils of Ireland, p. 75, pi. xiii, fig. 13.

Mttilus patulus, d'Orhigny, 1850. Prodrome de Paleontologie, vol. i, p. 134.

? — PEENELLA, de Byckholt, 1847. Melanges paleontologiques, part 1, p. 144,

pi. viii, figs. 20, 21.

Modiola patula, Bigshy, 1878. Thesaurus Devonico-Carbouiferus, p. 309.

— — B. Etheridge, 1888. British Fossils, vol. i, Palseoz., p. 285.

Specific Characters.—Shell transversely elongate, obliquely spathulate, obliquely

gibbose. The anterior end is almost obsolete and obtusely pointed. The lower

margin, convex in outline at first, soon becomes slightly concave, until the oblique

convexity of the shell meets it, when it again becomes convex downwards. The

posterior border is obtusely rounded, and there is no angle at any part of its

extent, but it meets the lower margin with a more obtuse curve than it makes

above with the superior border. The hinge-line is ahnost straight, and equal in

length to almost one-half the extreme antero-posterior measurement of the shell

;

posterior to the hinge the upper border gently curves downwards, and passes

iinperceptiblyinto the posterior.

The umbones are anterior but not quite terminal, small, remote from the
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edge of the shell. The surface of the shell is divided into two portions by an

oblique swelling, which passed downwards and backwards from the umbo to the

lower margin near its junction with the posterior border. The lower edge of this

swelling is the most marked, and is almost angular in its middle and posterior

portions. Below the swelling the shell is compressed and hollowed, so that this

part of the surface is placed at a considerable angle with the rest of the shell.

The byssal notch was probably at the centre of the lower border, judging from the

constriction on the surface of the shell. Above the swelling the shell arches by a

gradual curve into the upper and posterior borders, the curve being very rapid in

front, and gradually lessening from before backwards, the convexity of the shell

diminishing at the same time, but with the smaller convexity the valves become

expanded from below upwards.

The interior is at present unknown.

The exterior is marked by numerous fine lines of growth, starting from the

anterior end, where they are much crowded, but becoming rapidly and widely

separated as they pass backwards over the shell, the anterior ones being as much as

half an inch apart, but the distance between each line gradually diminishes from

before backwards. The interspaces are filled with very fine lines, so that the

markings appear to be subimbricate, from the separation of the secondary lines of

growth into bundles by the primary. All the bundles and lines of growth have

the same contour as the margins of the shell, and when they reach the upper

border are rapidly crowded together and terminate in the hinge-line. The shell

appears to be very thin.

Dimensions.—Fig. 2, PL I, measures

—

Antero-posteriorly 80 mm.
Dorso-ventrally 40 mm. estimated in incomplete specimen.

The left valve is 20 mm. deep.

Localities.—The Carboniferous Limestone of Cork, Millicent.

Observations.—The original specimen from which M'Coy described this species

was probably in the collection of Dr. Haines, of Cork, as the words " communicated

by Dr. Haines, of Cork," are appended to the description. At any rate the

specimen is not in the Grifiith collection in the Museum of Science and Art,

Dublin. The specimen I figure is now in the collection of Mr. Joseph Wright, of

Belfast, who informs me that he obtained it from the collection of Dr. Haines.

It cannot be the original of M'Coy's figure as is obvious from the most

cursory comparison ; it is satisfactory, however, that the specimens now figured

come from the same locality as the original. M'Coy points out that " the broad

spathulate form and want of posterior angle .... distinguish this from

every other Paleozoic species." This is so, at any rate, as far as Carboniferous

species are concerned, all the others having a more or less angulated posterior
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border ; but in addition the surface-marking is very typical. The subimbricate

appearance and demarcation of the lines of growth into bundles is not met with in

any other species.

The original specimen is smaller than the one I figure, measuring only about

60 mm. in its antero-posterior diameter, and the anterior end is enveloped in

matrix ; but it shows the characteristically shaped posterior end, and the sub-

imbricated, widely separated primary lines of growth dividing the secondary

lines into bundles.

There is ia well-marked specimen in the Griffith Collection of the Museum of

Science and Art, Dublin, evidently named by M'Coy, and doubtless forming part

of the material on which he founded the species, for that there was more than one

specimen is at any rate probable, because, although the anterior end of the figured

specimen is not exposed, he states, "Anterior end forming an obtuse lobe before

the beak." It was not M'Coy's practice to give more than one figure of

any of his species, and he seldom gives more than one view of any specimen,

except mere outlines to show contours, or magnified drawings of surface

ornamentation.

It is a matter of regret that at present no specimens have been met with which

reveal any details of the hinge-apparatus or muscular scars.

I think it very probable that Mytilus pernella of de Ryckholt belongs

to M'Coy's Mod. patula. The peculiar surface-marking is faithfully depicted in

de Ryckholt's figures, and the general tumidity of the shell is well indicated.

His description is " Coquille epaisse, allongee, ovale, un peu arquee, renflee ; sa

surface est couverte de gros plis saillants, inegalement espaces, sur lesquels

passent de fines lignes d'acroissement, &c." This species, obtained from Vise, is

not, however, noted or even given as a synonym by de Koninck in his last work,

and it is probable that the shell on which the description was based has entirely

disappeared.

This species would appear to have a very local distribution, being only known

from the Carboniferous Limestone of the south of Ireland, and, if my surmise is

correct as to the true character of M. viacrocephala, very rarely in Belgium in

stage ii of the Carboniferous Limestone.

MoDiOLA MEGALOBA, M'Goij, 1844. Plate II, figs. 5—10.

MoDiOLA MEGALOBA, JI'Coi/, 18i4. A Sjnopsis of the Characters of the Carboni-

ferous Fossils of Ireland, p. 75, pi. xi, fig. 31.

Mtalina Foynesiaxa, Baily, 1860. Memoirs of the Greological Survey of Ireland,

Explanation of Sheet 142, p. 13, fig. 4.
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MoDiOLA MEGALOBA, Bigsly, 1878. Thesaurus Devouico-Carbouiferus, p. 389.

— — Etheridge, 1888. Bristish Fossils, vol. i, Palaeoz., p. 285.

Mtalina Fotnesiana (pars), Etheridge, 1888. Ibid., p. 286.

Specific Characters.—Transversely and ovately triangular, of moderate size.

The anterior portion of the shell is represented by a small tumid lobe, well marked

off from the rest of the surface by an oblique constriction ; the anterior border is

bluntly rounded, and passes by a gradual curve into the inferior border, which is

directed obliquely downwards and backwards, and almost straight, making an

acute angle with the hinge-line. The posterior border is obliquely truncated above

and rounded below in young specimens, but in larger ones less truncate and more

rounded.

The hinge-line is straight, equal in length to quite two-thirds of the greatest

length of the shell, and joins the posterior border at an obtuse angle. The

umbones are anterior, swollen, acute, but not raised above the hinge-line, apparently

contiguous, not terminal. Proceeding backwards and downwards obliquely from

the umbones is a gibbosity, narrow but convex, transversely at first, but expand-

ing as it passes downwards, and in the lower third it becomes flattened. The

anterior slope of this ridge is rapid, and it is bounded in front by the sulcus which

marks off the anterior part of the shell, the sulcus being almost linear above, but

becoming broader and deeper as it approaches the margin, and having an oblique

direction. Posteriorly and upwards the shell is gradually compressed and

expanded into its borders.

The Interior.—The hinge-line is non-striate, and has the indication of a longi-

tudinal groove for an interaal ligament just within the hinge-edge. The anterior

adductor muscle-scar is small, deep, and marginal below ; and in front of the beak

the posterior adductor scar is large, shallow, ovate, and is placed a short distance

from the margin at the posterior superior angle.

The pallial line is simple and remote from the margin. The internal surface is

almost smooth, but has, below and behind, obscure concentric sulci.

Exterior.—llhe, surface of the shell is covered with fine and close lines of growth,

which have a direction parallel to the borders. The left valve is the more convex.

Shell thin.

Dimensions.—Fig. 7, PI. II, measures

—

Antero-posteriorly . . . .30 mm.
Dorso-ventrally at end of hinge-line . . 18 mm.
Elevation of valve, about . . .5 mm.

Localities.—The Coombs Limestone, Redesdale, and Sillo Burn, half-mile

north of Netherwood, Northumberland. Coal-measure shales, Foynes Island,

CO. Limerick. In shales on the shore near Kinghorn, Fife; very small form.
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Observations.—Tlie original type of M'Coy's species has unfortunately com-

pletely disappeared, but the specimens which I refer to the same name now have

a very close resemblance to the original figure. Little can be made out from

M'Coy's description, which is self-contradictory and meagre. It is as follows :

—

" Transversely ovate, gibbous, beaks small, subterminal. Anterior lobe exceeding

half the length of the shell, defined by a strong sulcusfrom the beali. Hinge-line two-

thirds the length of the shell, angulated." The italics are mine. The figure

does not show such an anterior lobe as here described, but apart from this curious

inaccuracy, the description tallies well with the shells now described, with the

exception that the Northumbrian specimens are much larger. This shell appears

to be a true Modiola, having the groove for the internal ligament, and a rounded,

non-striate hinge-margin, thus differing from Naiadites, to which genus it has a

very great superficial resemblance ; indeed, it would be impossible to separate it

from this genus, except from the hinge and internal characters, and the associated

fossils. The general shape at once separates it from Myalina. M'Coy says in

his remarks, " This is one of the very few instances in which the true anteriorly

lobed, recent and Oolitic form of Modiola has been found in the older rocks."

Fortunately the slab of limestone obtained by Mr. John Dunn, of Redesdale,

from the Coombs Quarry contains four specimens : one, an imperfect interior,

PI. II, fig. 8, happily just giving enough detail of the hinge-structure for

correct generic identification ; one, a good cast, PL II, fig. 7, imperfect at

the anterior end; and two specimens, PI. II, figs. 5 and 6, of left valves

showing surface markings and general shape, while another specimen, PI. II,

fig. 9, shows the anterior end. An undoubtedly marine fauna is contained in

this bed of limestone. The Irish locality is not given in M'Coy's work, and I am
not at present aware of the occurrence of this species anywhere else in Great

Britain.

The example from Foynes Island, figured by Baily but not fully described,

named Myalina Foynesiana, is of the same species as the Northumbrian shells.

There are two examples on the same slab,—one, the cast of two valves, lying flat

open ; the other, the interior of the shell. The striated hinge-plate and terminal

umbones of Myalina are conspicuously absent, so that the shell was incorrectly

referred to that genus. The anterior end is incomplete, but the casts of the

umbones are preserved, and have not the two processes representing the pit-scars

of Naiadites on them. The posterior adductor scar is very finely shown in this

specimen, PI. II, fig. 10, which I am able to figure by the kind permission of the

Director-General of the Geological Survey, Sir A. Geikie. The specimen is in the

Collection of the Irish Geological Survey. This shell is associated in the shales

with Aviculopecten, Posidonomya, and Goniatites.
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MoDiOLA Macadamii, Povtlock, 1843. Plate II, figs. 20—22.

MoDiOLA Macadamii, var. angusta, Portlock, ISIS. Report Geo). Londonderry,

&c., p. 432, pi. xxxiv, fig. 13.

Non — — var. elongata, Portlock, 1843. Ibid., fig. 14.

— — — var. LATA, Portlock, 1843. Ibid., fig. 15.

— — Morris, 1843. Catalogue of British Fossils, p. 91.

— — — MCoij, 1844. Synopsis of the Characters of the Carb.

Limestone Fossils of Ireland, p. 75,

— • Brown, 1849. Foss. Conch, p. 175, pi. Ixi***, fig. 14.

— — — — — Ibid., figs. 15, 16.

Mttiltjs — de Ryckholt, 1853. Melanges paleontologiques, part 2,

p. 87.

— MoDiOLA — Baily, 1875. Figures of Characteristic British Fossils?

p. 114, pi. xxxix, fig. 6.

— — Kinalian, 1878. Manual Geol. Ireland, pi. iii, fig. 4.

— — Picjshy, 1878. Thesaurus Devonico-Carboniferus, p. 309.

— — var. ANGUSTA, pars, Etheridge, 1888. British Fossils,

vol. i, PalaBozoic, p. 285.

Specific Characters.—The shell is small but lengthened, narrow, and convex,

and must approach to a cylindrical form when both valves are together. Appa-

rently equivalve. The anterior end is almost obsolete, and has a bluntly pointed

extremity, moderately convex. The inferior border commences in front by curving

downwards from its junction with the anterior, and then becomes straight, making

with the hinge-line an angle of about 15°
; then it passes into the posterior

border in a bluntly rounded curve.

The posterior part comprises by far the greater portion of the shell, and is

expanded and flattened. Its border is at first obliquely truncate from above

doAvnwards and backwards, and then bluntly rounded to meet the inferior margin.

The hinge-line is straight, and equal to about half of the greatest length of the

shell in extent, forming behind a very obtuse angle with the posterior border.

The umbones are almost anterior, but apparently not quite terminal ; very

inconspicuous. Passing downwards and backwards from the umbones is a very

gibbose oblique swelling, which becomes rapidly expanded and lost on the surface

of the shell as it approaches the postero-inferior angle, the upper border of the

swelling being the more accentuated, above which the shell is at once compressed

and expanded upwards.

The interior has not been observed.

Exterior.—The surface of the shell Js smooth, but under the microscope very

fine concentric lines of growth are apparent. Shell very thin.
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Dimensions.—The specimen marked as the type, PI. II, fig. 20, though im-

j^erfect, measures

—

Greatest antero-posterior length . . .13 mm.
Greatest dorso-lateral length . . .5 mm.

Localities.—Ireland : Ballynascreen, co. Derry ; Tyrone.

Observations.—In the original description of the species Modiola Macadamii {op.

supra cit.) General Portlock gave names to three varieties, without enunciating

the specific characters or types. He states, p. 432, "The three forms figured

. seem in themselves sufficiently distinct for specific separation, but there

are so many intermediate gradations, and so much variation from age and the

condition of the specimens that I shall unite them together as merely varieties of

one s^Decies." In his remarks on M. Macadamii, var. angusta, he says, " This

diverges as much from the ordinary form in one direction as fig. 15 [M. Macadamii,

var. lata) does in another ;
" and this makes it appear that he regarded neither

of the three varieties as the specific type. This omission is unfortunate, as no

description or figure exists of such, and therefore it has been necessary to regard

Portlock's variety angusta as the type, this form being the first one of the three

on page 432 of Portlock's work. The block on which the figured specimen of M.

Macadamii, var. angusta, occurs is of totally different lithological character, and

contains a different fauna from those in which the other described varieties were

found,—the first-named shell occurring with a typically marine fauna, containing in

abundance Nucidana {Leda) attenuata, Avicula Hendersoni ? R. Etheridge, jun.

[Modiola divisa, M'Coy), and Ostracoda ; while with the other varieties only some

other forms of Ostracoda are found. In the Explanatory Memoir of Sheet 25 of

the Geological Survey, p. 22, the shells are said to occur with Spirorbis, Helodus,

Lejyerditia Okeni, and plant remains ; and in two others with Ortlioceras,

Euomphalus Cyrtoceras, and Syringopora.

I am of opinion that this form is specifically distinct from the other two ; both from

the general appearance and the associated fossils, which indicate a more truly

marine condition. From the fact that in most of the localities the shells were of

estuarine or brackish-water habitat, it seems to me probable that the vars. lata and

ehngata were associated with them ; and that the form angusta only occurred in the

true marine beds.

I have therefore retained the name Modiola Macadamii for the variety angusta,

and shall describe the other forms under the names Modiola lata, owing to a pre-

occupation of the name M. elongata by Professor Phillips (' Geol. Yorkshire,' part 2)

:

I can see no essential difference between them.

Immediately after the description of the three forms of M. Macadamii, Portlock

described another form as Modiola subparallela, on which he remarks, " Though this
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appears so very distinct a form from M. Macadamii, I am disposed to think that

they all merge one into the other ; but for the advantage of distinguishing the shell

in other localities I have separated this variety, so strongly marked, as a distinct

species." The figures given are all very good, and fortunately the original types are

all preserved in the museum of the Geological Survey, Jermyn Street. An
examination of M. suhparallela at once demonstrates the fact that this shell does

not belong to that genus, but from its general shape and contour closely resembles

Anthracomya (Salter), to Avhich genus I have referred the shell. Pal. Soc. ' Mono-

gra|)h on Carbonicola, Anthracomya, and Naidaites,' Appendix, p. 177, 1896.

M'Coy described only one form as Modiola Macadamii, stating in his remarks,

" This is a very variable shell." Unfortunately no figures were given, but from the

description that the shell was " marked with rather distant, irregular, deep, concentric

striae," it is probable that he considered Portlock's var. elongata as the type, but

nothing is said on the subject ; and the form depicted by the terms "transversely

ovate, gibbous," can hardly be applied to the species under description, but he gives

M. angusta and M. suhparallela as distinct species.

Modiola lata, Portlock, 1843. Plate II, figs. 23—27.

MoDioiiA Macadamif, var. elongata, Porlloch, 1S43. Eeport Geology Loudon-

deiTv, &c., p. 432, pi. xxxiv, fig. 14.

— — var. LATA, Portlock, Ibid., fig. 15.

— — M'Coy, 1844. Synopsis of the Characters o£ the Carb.

Limestone Fossils of Ireland, p. 75.

— (pars). Brown. Fossil Conch., 1849, p. 175, pi. Ixi***,

figs. 15 and 16.

— — — var. ELONGATA, Etheridge, 1888. British Fossils,

vol. i, Palseoz., p. 285.

Specific Characters.—Shell transversely and obliquely ovate, moderately swollen,

especially in front. The anterior end is very short, regularly gibbose, and bluntly

rounded in front, Avith a narrow dorso-ventral diameter. The inferior border is almost

straight, and directed downwards and backwards, becoming bluntlyrounded as it passes

into the posterior border, which is very obliquely truncate above but rounded below.

The hinge-line is straight, and equal in length to more than one-half the greatest

diameter of the shell. It forms with the posterior border a Viry obtuse angle, and is

raised behind. The umbones are anterior, blunt, but not terminal, remote from the

hinge-line, from which they are separated by a distinct fold, which is narrow

in front and becomes Avider behind. The shell is obliquely swollen, the swelling

becoming gradually expanded and flattened as it passes from before backwards,

the upper edge being acute for a short distance from the umbo ; above this

9
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swelling the shell becomes compressed rapidly into the hinge-line. There appears

to be no constriction anterior to the swelling, nor any indication of a byssal sinus in

the type specimen, which has the test preserved, but this character is markedly

present in casts.

Interior.—The anterioi' adductor scar is almost marginal, fairly large and round,

quite anterior to the umbo. It is bounded behind in casts by a deep groove which

passed downwards and obliquely backwards to the lower border, becoming shallower

and broader en route. In casts the umbo is separated from the hinge-line by a

distinct hollow, which expands and becomes shallower as it passes backwards.

The interior of the umbo was smooth and acutely pointed. The positions of

the posterior adductor and the pedal muscle-scars have not yet been exposed.

There is no groove along the hinge-line as in casts of Anthracomya, nor area for

the internal ligament as in recent Modiolte.

Exterior.-—The surface is marked with fine raised thread-like striae, fresh ones

arising over the greatest gibbosity of the shell by bifurcation or intercalation.

Posteriorly they are fewer, less raised, and farther apart, and often joining another.

The direction of the stride is parallel to the margins, and they all terminate in the

hinge-line. On the flattened and compressed part of the shell above, and posterior

to the umbonal swelling, the surface is almost smooth. The shell is thin.

Dimensions.—The type of M. Macadamii, var. elongata, PI. II, fig. 26, measures

—

Greatest antero-posterior diameter . . 30 mm.
Greatest dorso-ventral

,, . .18 mm.

The type of M. Macadamii, var. lata, PI. II, fig. 25, measures-

Greatest antero-posterior diameter . . 32 mm.
Greatest dorso-ventral ,, . .20 mm.

Localities.—Derry, Ballynascreen, Tyrone ; LoAver Limestone-shales, Cultra,

CO. DoAvn.

Observations.—Owing to the preoccupation of the name Modiola elongata by

Professor Phillips, though that shell is a Posidoniella, I have been unable to

retain it as the specific title of Portlock's shell. I am, however, not able to find

any specific characters on which to separate Portlock's variety of Modiola Macadamii,

var. elongata, from his var. lata, and have therefore retained that name for both

shells. The apparent differences between the two types are due to the fact that the

var. elongata possessed a Avell-preserved test ; Avhile var. lata, being a somewhat large

shell, Avas mainly a cast, but unfortunately did not give much detail as to the internal

anatomy ; this want, however, was fortunately su23plied by another specimen in

the Geological Survey Collection, PI. II, fig. 27, which shoAved many of the internal

characters. One curious feature is the deep byssal groove in casts, all evidence of

which is absent in the complete shell. This is shown to be due to an oblique ridge

on the inner surface of the shell in fig. 23, PI. II, from the Culti\a beds. Portlock
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sjDeaks of his var. lata having '' a flatteued form, j^robably the result of pressure.'

This flattening is only apparent and not real, and is due to the larger size of the

shell and the smooth surface of the cast.

This shell has somewhat the ajjpearance of Anthracomya, from which it can be

separated by the absence of the groove parallel to the hinge-line in casts.

There is also a superficial resemblance to Naiadites, from which it is separated

by the absence of the characteristic pit-like, triple, anterior muscle-scars and the

striated hinge-plate.

When young the shells are not so oblique, and are in j)roportion to their size

more tumid, and have the anterioi' end more developed relatively to the rest of the

shell, PI. II, fig. 24. There is a fine slab from the Portlock Collection in the

Geological Survey Museum, Jermyn Street, showing this species in all stages of

growth ; even when very young the internal ridge is conspicuous.

This species seems to be, as far as is at present known, confined to the Lower

Limestone-shales of the North of Ireland, and to be associated with Leperditia Okeni,

Helodus, and plant remains. It is doubtful whether it is therefore of marine

habitat, and in this particular differs very markedly from Modiola Macadamii, which

occurs with undoubtedly marine shells {vide antea, p. 64). The lithological character

of the shales in which the two forms occur is very different, Modiola lata being

found in brittle and soft marly shales, light grey in colour. De Koninck, in the

remarks on his shell Modiola macrocephala, ' Faune de Calcaire Carbonifere de la

Belgique,' p. 178, says of his species, " EUe a quelque ressemblance avec la Modiola

Macadamii, var. lata, de J. E. Portlock, mais elle en difFere par sa grande taille et

par sa forte epaisseur." The Belgian shell is so very much larger than the Irish

specimen, measuring 70 mm. in length, 43 mm. in height, and 30 mm. in thickness,

that I think there can be no connection between the two forms. De Koninck's

species is founded on a single specimen from the Limestone of Waulsort.

Modiola transversa, sp. nov.. Hind. PI. II, figs. 11, 12.

Specific Characters.—Shell small, transversely compressed, ovate, gibbose. The

anterior end is small and obtusely rounded, the narrowest part of the shell dorso-

ventrally. The inferior margin, directed backwards and slightly downwards, is

straight, joining the anterior and posterior margins at either end with a regular

blunt curve. The posterior border is regular and almost semicircularly rounded.

The hinge-line is straight, equal in length to about two-thirds of the antero-

posterior diameter of the shell. The umbones are small, anterior, pointed, and

directed inwards, downwards, and forwards ; not elevated above the hinge-line.

Proceeding obliquely do"wnwards and backwards is a blunt gibbosity, not well marked

off from the rest of the shell. The swelling is most marked above. About the
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centre of the inferior border an almost obsolete, broad, shallow constriction is visible.

Behind, the shell is gradually compressed, es^DCcially above, and slightly expanded.

Interior.—The anterior adductor scar is large, marginal, situated just below and

in front of the umbones, from which it is separated by a sulcus. The posterior

adductor scar is round, and placed high up just below the termination of the hinge-

line. In the cast there is an elongate sulcus along the edge, corresponding to a

slight thickening in the edge of the shell, and no indications of striation.

Exterior.—The surface is covered with fine striae and plicse of growth more or

less parallel to the contour of the shell.

Dimensions

:

Antero-posteriorly. Dorso-ventrally. Laterally.

PI. II, fig. 12, measures 19 mm. 10 mm. —
PI. II, fig. 11

,,
16 mm. 9 mm. 6-5 mm.

Locality.—In calcareous bullions in a bed of shale, several yards below the base

of the Millstone-grit, Congieton Edge.

Observations.—I am unable to refer these little shells to any described species,

and have therefore described them as new. They come from a bed described by

the Geological Survey officers in the Memoir entited ' The Geology of the Coimtry

round Stockport, Macclesfield, Congieton, and Leek,' p. 72, where a section is given

showing the succession of Millstone-grit, Yoredale beds, and Carboniferous Lime-

stone, the quarry being nearer the upper part of the so-called Yoredale beds. The

Modioli are associated with a large and typical marine fauna-—-Productus, Chonetes,

Orthis, Streptorhynchus, and with other Brachiopods, Lamellibranchs, Gasteropods,

and Cephalopods. The species now described apjoroaches M. Macadamii, but is

more transverse and tumid, and has a longer hinge-line.

The two specimens, on which the species is founded, consist of (fig. 12, PL II) a

cast of a left valve showing the muscle-scars and contour of the shell with a small

portion of the shell below; and (fig. 11, PI. II), a semi-decorticated specimen of

both valves which has lost the thin fragile portion of the shell next the posterior

superior angle, and therefore at first sight appears to be of different contour from the

cast, this being due to an accident in extracting the specimen from the matrix.

MoDiOLA EMACIATA, de Koninck, 1885. PI. II, fig. 13.

MoDiOLA EMACIATA, (h Kouitick, 1885. Faune du Calcaire Carbonifere de la

Belgique (Ann. Musee E. d'Hist. Nat., tome

xi), pt. 5, p. 177, pi. xxviii, fig. 25, description
'*'

by Prof. Jules Fraipont.

Specific Characters.— Shell small, obliquely U -shaped, rhomboidal, very gibbose.

The anterior end is small, anterior superior angle prominent, excavated above by
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a distinct but small lunule. The anterior border, starting above at tlie most

anterior point of the shell, immediately descends with a regular curve posteriorly,

and passes imperceptibly into the inferior border, which is straight and directed

obliquely do"\vnwards and backwards. The posterior border is obliquely truncate

downwards and backwards in its upper half, bluntly rounded below, where it passes

with a regular curve into the inferior border.

The hinge-line is slightly arched Avith convexity upwards, equal in length to

one-half the greatest oblique measurement of the shell. The umbones are tumid,

anterior but not terminal, pointed and directed forwards, contiguous. The posterior

or greater portion of the shell is obliquely swollen, the gibbosity extending down-

Avards and backAvards to the posterior inferior angle ; above the SAvelling the shell is

com|)ressed and expanded, being quite flat and thin at the posterior superior angle.

Interior unknoAvn.

Exterior.—The shell is almost smooth above, but very fine striae are visible, and

toAvards the ventral edge slight shalloAV folds, Avhich become fine lines at the posterior

border above.

Dimensions.—PL II, fig. 13, measures

—

Dorso-A^entrally . . . . .10 mm.

Antero-posteriorly . . . .16 mm.

Elevation of single vah^e about . . _• 3 mm.

Locality.—Carboniferous Limestone of Wensleydale.

Observations.—I am, so far, aAvare of only one specimen of this species from

Great Britain, Avhich I liaA^e, Avith hesitation, referred to 21. emaciata of de Koninck,

described by J. Fraipont {pp. supra cit). A number of small species of Modiola

are described by these authors, Avhich are stated to differ from each other in series in

a feAv small details of size and shajDe. M. emaciata is said to resemble M. impressa,

de Koninck, more than any other, but this shell is " plus longue et moins haute

vers I'extremite posterieure." Both shells come from Vise, stage 3, and are said to

be very rare ; and it might turn out, if many specimens Avere obtained, that they Avere

only varietal forms of the same species.

The shell figured is from the Manchester Museum, OAvens College, the authorities

of Avhich I have to thank for permission to describe the shell.

Modiola ligonula, de Hyckholt, 1847. PI. VII, figs. 5, 5 a, 6.

MXTiLUS LIGONULA, de Si/ckJwU, 1847. Mem. Couronn. Soc. Eoyale Belgique,

vol. xxiv
J
Melanges Paleontologiques, part 1,

p. 136, pi. vii, figs. 18, 19.

— FABALis, de Eyckholt. Ibid., p. 137, pi. vii, figs. 20, 21.
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MoDiOLA FABALis, de Koniiick, 1885. Anuales Musee E. Hist. Nat. Belgique,

vol. xi, Faune du Calcaire Carboni-

fere de la Belgique, 5me partie,

Lamellibranches, p. 179, [)1. xxviii,

figs. 10, 11.

— — Biffshi/, 1878. Tliesaurus Devonico-Carboniferus, p. 309.

Specific Characters.— Shell oblique, transverse, gibbose, so as to be almost cylin-

drical, anteriorly expanded and rounded posteriorly. The anterior portion of the shell

is almost obsolete, and below the level of the umbones is swollen Avith bluntly rounded

border. The inferior border descends at first backwards and downwards with a

gentle curve ; it then becomes sinuous, and posteriorly is more convex where it

passes Avith a regular curve into the posterior border, which is expanded and rounded.

The hinge-line is straight, and passes insensibly into the jDosterior border in a gentle

curve. There is no indication of an angle. The umbones are tumid, blunt, non-

contiguous, and directed forwards, situated very much forwards but not terminal.

There is a very small and almost obsolete lunule in front of them. Proceeding

doAvnwards and backwards from the umbones the valves are much inflated

obliquely, immediately anterior to which is an oblique constriction, becoming

broader and deej)er as it approaches the margin of the shell. Above the con-

striction the valves are compressed so as to become hollowed, the posterior superior

angle of the shell being expanded.

Interior.—No details of the muscle-scars are to be seen on the specimens which

have yet been obtained.

Exterior.—Certain portions of the left valve of fig. 5, PI. VII, show the shell

to have been ornamented with fine concentric lines of growth, crowded in front.

Dimensions.—Fig. 5, PL VII, measures

—

Antero-posteriorly . . . .20 mm.

Dorso-ventrally .... 11mm.
From side to side . . . .10 mm.

Locality.—The highest bed of the Calciferous Sandstone series of St. Monans,

Fife.

Observations.—The specimens figured were obtained by me v/hen I was

examining the coast sections of the Calciferous Sandstone beds of Fifeshire. They

are quite unlike any other member of the genus Modiola described from British

Carboniferous beds, and are distinguished by the regularly rounded posterior end

and tumid form. From the description and figures I have referred them to M.

ligonula, a species described by de Ryckholt from " I'argile carbonifcre " of Tournay.

His description is " mediocrement renflee, meme un peu deprimee k I'extremit^

anale ; . . . . cote buccal retr(5ci et tronque ; cote anal allant en s'elargissant et

arrondi en avant ; cote palleal un peu baillant ; crochets presque terminaux." I
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think it is very probable that the shell described from the same bed by this author

as Mytilus fabalis is a slightly smaller specimen of the same species, the descrijDtion

and figures resemble the former very closely. De Koninck only adopts the latter

species, which he says is founded on a single valve, a right one ; but de Ryckholt

figures a left valve, and also gives a view from above of a bivalve example. De

Koninck figures a right valve with a very rounded posterior border, which is stated to

be " I'echantillon-type decrit par ce paleontologiste " (de Ryckholt). The description

of M. ligonula coming before that of M. fabalis must therefore be adopted, if I am
correct in my surmise that the two species are identical.

MoDioLA JenkixXsoni, J/'C'oy, 1853. PI. VIII, figs. 1, 1 a, 1 b, 2, 3.

LiTHODOMTTS Jenkinsoni, M'Col/, 1853. xlnn. Mag. Nat. Hist., ser. 2, vol. xii,

p. 189.

— — M.'Coy, 1855. Classification Brit. Palseoz. Eoeks, p.

493, pi. iii, F., fig. 2, 2a.

— — R. Ellieridge, 1885. British Fossils, vol. i, Palaeozoic,

p. 284..

— — loung and Armstrong, 1871. Carboniferous Fossils,

Trans. Geol. Soc. Glasgow, vol. vii,

Suppl., p. 52.

Specific Characters.—Shell transversely oblong, somewhat obliquely gibbose,

expanded and somewhat compressed posteriorly. The anterior end is very short,

extending very slightly in front of the beaks, and it is very narrow from above

downwards. Its border is obtusely rounded, passing with gradual curve into the

inferior border, which descends slightly and is convex doAvnwards in its anterior

and posterior thirds, and straight in the middle third. The posterior border is

obtusely and regularly rounded. The upper dorsal margin is nearly straight,

gradually rounding into the posterior end. The umbones are small, tumid, much

incurved, and twisted forwards, encroached upon in front by a wide, deep, cordate

lunule, and are situated in the anterior one-fifth of the shell. The valves are evenly

swollen, most so in front and along an undefined line passing from the umbones

downwards and backwards, the tumidity becoming gradually less to a point

anterior to the junction of the inferior and posterior borders. Shell convex, but

somewhat compressed along the inferior border and at the posterior superior angle.

Interior.—In casts the hinge-line appears to be simple. The anterior adductor

muscle-scar is shallow and round, situated well within the margin of the shell in the

deep hollow beloAv the lunule, and extending inwards. The posterior adductor scar

is also at some distance from the posterior margin and is large, oval, and shallow, and
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near the dorsal margin. The pallial line is entire, remote from the margin, and

extends posteriorly for some little distance beyond the posterior adductor scar, its

upper limb returning forwards to terminate in the posterior inferior corner of the

scar.

Exterior.—The shell is very thin, and is ornamented with irregular fine excentric

lines of growth oblique to the long axis of the shell, crowded and more conspicuous

in front, becoming more widely sejDarated and at the same time less distinct ag they

pass over the more tumid portion of the shell. Towards the lower margin and

behind, these are crossed by very fine radiating striae. Near the posterior extremity

of the valves the markings become almost obsolete. On the surface of casts the

markings on the interior of the shell show similar characters.

Dimensions.—Fig. 1, PI. VIII, measures

—

Antero-posteriorly . . . .43 mm.

Dorso-ventrally . . . .20 mm.
Laterally . . . . .17 mm.

Localities.—England : The Limestone of Lowick, Northumberland, and the

Middle Limestone of Wensleydale.^ Scotland : Carluke, in the Lingula Ironstone.

Ireland : Carboniferous Limestone of Killogunra, Killala.

Observations.—This species was described by M'Coy, under the genus Litho-

domus, from a fine series of specimens obtained from the Lowick Limestones by the

Rev. L. Jenkinson. Having some doubt as to the correctness of this generic reference,

I asked Mr. Edgar Smith, of the Conchological Dej)artment of the British Museum
(Natural History Branch), to look at the specimens. He kindly wrote me as

follows :
" At first sight I regarded the enclosed as true Lithodomi, but a com-

parison with that genus hardly justifies that opinion. The form is different, and

Lithodomus does not exhibit regular radiating lines. The subgenus Botula has

similar prominent umbones, but the general shape of the shell is diiFerent. There

is a group of Modiola, including M. glaherrima, D. Kr. ; M, arhorescens, Chemnitz
;

M. elegans, Gray, with which your shells might, I think, be associated." I have

therefore referred this species to the genus Modiola, but I must confess that I felt

very doubtful as to this species belonging to the Family Mytilida? at all until I was

thus reassured by Mr. E. Smith. I know of no specimens of this shell except those

in the Woodwardian Museum, Cambridge ; and I have to thank the authorities for

the loan of a fine series for examination, and also for permission to re-figure the

type specimen. Fig. 1, PI. VIII. The shell is, however, mentioned in the Survey

lists as occurring in the Middle Limestone of Wensleydale. This species differs from

all other Carboniferous Modiolas yet known in shape, the possession of well-marked

umbones, with a distinct anterior lunule ; the distance of its anterior adductoi*

1 ' Geol. Surv. Memoir,' Country round Mallerstang, p. 202.
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muscle-scar from the margin, the absence of any byssal sulcus, and the possession

of fine radiating stri«.

Genus Lithodomus, Cuvier, 1817.

MoDiOLA (pars), Phillips, 1836. Geol. Yorkshire, vol. ii, p. 209.

— — Morris, 1843. Catal. British Fossils, p. 91.

— — M'Coy, 1844. Synopsis Carb. Foss. Ireland, p. 74.

Lithodomus, M'Coy, 1844. Ibid., p. 75.

MxTiLXTS, d'Orhiijny, 1851. Prodrome Paleontologie, vol. i, p. 134.

Nou Lithodomus, M'Coy, 1855. Class. Brit. Palaeoz. Eocks, p. 493.

MoDioLA, Wardle, 1863. Geology of Leek, pi. iii, fig. 6, p. 285.

LiTHOPHAGA, Meek and Worihen, 1865. Proe. Acad. Nat. Sci. Phihid., p. 245
;

and 1868, Geol. iSurv. lUiuois, vol. v,

p. 539.

MoDiOLA, R. Etheridye,jun., 1875. Geol. Mag., dec. 2, vol. ii, p. 241.

— de Koninck, 1885. Ann. Musee R. Hist. Nat. Belgique, vol. xi, p. 175.

LiTHOPHAGA, Miller, 1889. North American Geology and Palaeontology, p. 486.

Generic Characters.—Shell equivalve, transversely elongated, subcylindrical,

inflated. Anterior extremity rounded ; the posterior rostrated or cuneiform.

Cardinal border straight, subparallel to the inferior border. Umbones very

anterior, not terminal, inconspicuous. Hinge edentulous. Ligament marginal,

thin, subinternal ; muscle-scars very faint. Shell of two layers ; the inner nacreous,

the outer tubular.

Observations.—From the general shape and the position of the ligament I have

thought it Avell to separate Phillips's Modiola lingualis from Modiola, and to place it

with Lithodomus dactyloides, M'Coy, although there is no evidence that either

species were rock-borers. Messrs. Meek and Worthen were evidently of the same

opinion Avhen they named a shell which they thought might be identical with

M. lingualis, Phillips, " Lithophaga."

Fischer, in his 'Manuel de Conchyliologie,' gives Lithophaga (Bolten, 1798) and

Lithophagus (Megale von Miihlfeldt, 1811) as synonyms of the Lithodomus of Cuvier,

which was invented in 1817. Mr. E. Smith, of the British Museum, informs me
that the name was only given in a sale catalogue.

The elongate, narrow, subcylindrical character of the shell has a far greater

resemblance to recent Lithodomi than to Modiola. In Avell-preserved specimens the

fine radiating sinuous markings to be seen on the anterior and lower part of the

shell of Lithodomus are visible in the Carboniferous forms. This is to be seen in

fig. 3, PI. I, and is finely shown in M'Coy's drawing of L. dactyloides.

The shell described as Lithodomus Jenkinsoni by M'Coy in the ' British

10
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Palaeozoic Fossils,' p. 493, pi. iii/, fig. 2, is evidently not correctly referred to this

genus (vide antea, p. 72).

LiTHODOMUS LiNGUALis, Phillips, 1836. Plate I, figs. 3, 4, 4 a, 5. Plate II,

figs.l—4.

MoDiOLA LINGUALIS, PliilUps, 183G. Geology Yorkshire, part 2, p. 209, pi. v,

fig. 21.

— — Morris, 1843. Catal. British Fossils, p. 91.

— — irCoy, 1844. Syuops. Carbonif. Fossils Ireland, p. 74.

LiTHODOMirs DACTTLOiBEs, M'Coy, 1844. Ibid., p. 75, pi. xi, fig. 41.

MoDioLA LINGUALIS, Broiort, 1849. Illustrat. Fossil Conchology, p. 173, pi. Ixxii,

fig. 42.

MxTiLUS LINGUALIS, d'OrUgny, 1850. Prodrome Paleontol., vol. i, p. 135.

MODIOLA LINGUALIS, Wardle, 1862. Sleigh's Ancient History of Leek, pi. iii,

fig.C.

LiTHODOMUS DACTTLOIDES, Huxley and Etlieridrje, 1865. Cat. Foss. Pract. Greol.,

p. 110.

LiTHOPHAGA? LINGUALIS, Meeh and Wovthen, 1868. Geol. Survey Illinois, vol. iii,

p. 536, pi. xix, figs. 1 and 2.

MoDiOLA LiTHODOMOiDES (pars), B. Etheridge, jun., 1875. G-eolog. Mag., dec. 2,

vol. ii, p. 241, pi. viii, fig. 1.

— PEiNCEPS, de Koninch, 1885. Ann. Musee E. Hist. Nat. Belg., vol. xi,

p. 174, pi. xxviii, fig. 3.

— rusiroEMis, de Koninck, 1885. Ibid., figs. 2, 4—7, 29, and 30.

— LINGUALIS, R. Etheridge. Brit. Foss., vol. i, Palseozoic, p. 285.

— LITHODOMOIDES, B. Etheridge. Ibid., p. 285.

LiTHODOMUS DACTTLOIDES, B. Etheridge. Ibid., p. 284.

Non MoDiOLA LITHODOMOIDES, Ward, 1890. Trans. N. Staff". Inst. Min. and Mech.

Engineers, vol. x, p. 130, pi. i, fig. 11.

Specijic Characters.—Shell very transversely elongated and slightly oblique, cylin-

drically flattened from side to side in front, but expanded and flattened posteriorly.

The anterior extremity is bluntly pointed and narrow, somewhat flattened towards

the ventral margin, but convex above. The ventral margin is convex at the anterior

and posterior thirds, but slightly concave in the middle third. The posterior

margin is formed by two convex lines meeting at an angle at a point a little

below the centre, the upper part having a wider and longer sweep than the lower.

The hinge-line is straight, and slightly longer than one-half the extreme length

of the shell, and passes into the posterior border almost impercej)tibly. The umbones

are small and inconspicuous, obtuse, non-contiguous, very anterior, but not quite

terminal, not well defined from the rest of the shell in front. The valves are

regularly swollen in front, the greatest gibbosity being nearer the upper than the

lower border. The swelling is slightly oblique and diminishes, but at the same time
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expands upwards and downwards, as it passes backwards. Below the swelling

in the middle third of the valve there is a broad shalloAv constriction corre-

sponding with the concavity in the inferior border. The hinge-line of each valve

is depressed anteriorly, so that there is a concave surface between the umbones

of the opposing valves posteriorly ; this widens out to become lost on the

posterior slope of the shell. In this way the edge of the valve commences

below the umbo and is directed downwards, but by a slow twist on itself it

gradually rises and becomes directed u|)Avards posteriorly, where it comes

into close apposition Avith the corresponding joortion of the opposite valve.

The left valve appears to have been more convex than the right. The shell is

very thin.

The internal character of the hinge is partially shown in a specimen in the York

Museum (PI. II, fig. 2). It appears to be edentulous, and the ligament to be marginal.

The anterior adductor scar is small, excavated, marginal, situated just below and in

front of the umbones. The j)osterior adductor scar is almost obsolete, and repre-

sented by a broad flattened area equidistant from the posterior superior and inferior

borders.

The Exterior.—The shell is ornamented with very fine, close-set lines of growth,

which are crowded in front, and, following the contour of the margins of the shell,

terminate in the hinge-line. As the lines separate in passing backwards, other fine

ones appear in between, and towards the ventral margin there are occasionally

deeper wrinkles dividing the stria? into bundles ; but these are not continued far

posteriorly.

Dimensions.—The tyjDe specimen of Etheridge's Modiola lithodomoides {L.

lingualis), PI. I, fig. 4, measures

—

Antero-posteriorly . .
-. .90 mm.

Dorso-ventrally at termination of hinge-line . 29 mm.

Lateral elevation of valve . . .11 mm.

Localities.—l^nghmd : Carboniferous Limestone of Park Hill, near Longnor,

Narrowdale, Castleton, and Wensleydale. Ireland : St. Dooghlas, co. Dublin

;

Millicent, co. Cork ; and Clonmel. Scotland : Limestone, East Kilbride.

Observations.—I have arrived at the conclusion that many shells described under

various names by paleontologists really belong to one and the same species, and

conform readily to the figures and description given by Phillips for his Modiola

lingualis. The original is unfortunately lost, but there is a very well-preserved

specimen labelled M. lingualis in the Gilbertson Collection noAv in the British

Museum (Natural History), which may be taken as fairly typical, for it was

from the fossils collected by Mr. Gilbertson that Phillips drew many of his

types. The original specimen is said to have come from Castleton, where T have

obtained others, which thus forge another link in the chain of identification. The
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original description is "remarkably elongate, with a curved oblique convexity

from tlie beaks ; lines of groAvtli delicate, forming furrows on the convexity."

Unfortunately little can be learned from the figure, which is that of a young

example, and is less flattened at the sides anteriorly and more cylindrical than in

the adult, the posterior end being less expanded. M'Coy, while referring to the

occurrence of M. lingualis in Ireland, says " some obscure specimens of this shell

have occurred/' but gives no figures. He describes and figures a typical adult

example of what I consider to be Phillips's shell, under the name Lithodomus

dactyloides. Unfortunately the original of this figure has disappeared, but there is a

specimen in the Griffith Collection in the Museum of Science and Art, Dublin,

which bears the name L. dactyloides, and this I take to be the adult and nearly full-

grown form of M. lingualis. This specimen is certainly of the same species as the

shells figured PI. I, figs. 3 and 5, from Irish Carboniferous beds. M'Coy's

description is as follows :
—" Width three times the greatest length, cylindrical,

extremities obtusely rounded ; beaks inconspicuous, close to the anterior end. Surface

marked by concentric lines of growth, which near the beak are decussated by very

fine, oblique, longitudinal strioa." It will be noted that in his figure the decussating

striae are shown over the greater part of the shell.

The specimen from Park Hill, PI. I, figs. 4, 4 a, the original of Mr. R.

Etheridge's Modiola lithodomoides, I regard as the adult and full-grown shell of

Phillips's M. lingualis. This specimen is much larger than the shell figured by

Phillips, but equally fine specimens also occur at Castleton with examples of the

shell in various stages of growth. Most palseontologists have never given

sufficient attention to the changes in size and shape due to growth, but have

multiplied to a very great extent the number of species without any real excuse

for so doing.

Mr. R. Etheridge, jun., gave a very perfect and accurate description of this

shell from the specimen which I am able to reproduce by the kindness of Sir A.

Geikie, it being in the Museum of the Geological Survey, Jermyn Street.

Mr. Etheridge, however, omits to point out the subangulated posterior margin,

and I think confounds two different forms under one title. The Scotch specimens

from the neighbourhood of Beith, Ayrshire, possessing certain well-marked

characters, which in ray opinion are of specific value, and the specific name of

lithodomoides must be retained for this shell. The Scotch shells are more

cylindrical, much smaller dorso-ventrally compared with the aiitero-posterior

diameter. The hinge-line is comparatively much louger than in L. litliodomoides

from English and Irish limestones, always equalling at least two-thirds of the

greatest length of the shell in extent ; and the elongated hollow trough formed by

the depression of the upper edges of the valves is only found in the Scotch forms.

The second figure given by Mr. Etheridge shows the greater length of the
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hinge-line, bufc no specimens whicli have come into my hands have the dorso-

ventral measurement anteriorly equal to that in his fig. 2, unless they have been

flattened and expanded by crushing.

In the measurements given Mr. R. Etheridge, jun., uses the term length for

dorso-ventral, and width for antero-jjosterior diameter.

This author refers to Llthopliaga ? lingualis, of Meek and Worthen (op.

cit.), from the Keokuk group of the sub-Carboniferous series of Illinois and

Indiana, as apparently resembling his shell very closely. These authors state,

" We are by no means satisfied that this is the species described by Phillips, but

prefer to refer it provisionally to that species, rather because we have been

unable to find any very reliable differences, than from any great confidence in its

exact identity." They note that many of their specimens are much larger than

the one figured by Phillips. Judging from the figure given, I should think the

reference of the American specimens to L. lingualis correct.

A very fine series of shells, forty-five in number, named Modiola fusiformis, are

in the collection made by de Koninck, now in the Musee de I'Histoire Naturelle

of Brussels ; several of them are figured in his great work (op. cit.). There is

a large amount of variation to be noticed in this series, the depth of the

posterior end and the comparative extent of the hinge-line differing slightly in

many of them. I have little or no doubt that these shells are identical with those

named M. lingualis and M. lithodomoides from British rocks, and have therefore

placed M. fusiformis, de Koninck, as a synonym of Phillips's species. I have no

hesitation also in referring M. princeps, de Koninck, to the same species.

M. Fraipont, who is responsible for the sections on Modiola, says in his remarks

on this fine shell, " Cette magnifique esp^ce s'eloigne de la plupart de ses

congeneres et surtout de la M. lithodomoides, R. Etheridge, par ses proportions

et par sa forme generale." The description would do very well for the British

shell, with the exception that it is stated " bord ventral droit," notwithstanding

that the figure shows a ventral border concave in its middle third. The approach

to angulation of the posterior border is neither described nor depicted, but the

type specimen shows this character very plainly marked. In fact, M. princeps

differs from the adult form of M. lingualis in no characters of specific value,

mere size in a single example being no sufficient indication for the creation of a

new species. There are, however, three smaller specimens mounted on the same

plaque as the figured specimen, also named M. princeps^ which are no bigger than

the ordinary adult British forms.

The form M. Cordolianus, de Ryckholt, approaches very closely to the species

under description. It appears that only the type and one other specimen are in

the de Koninck Collection. The former is more expanded posteriorly and flatter

than in specimens of the same size of L. lingualis, but this may be due to the fact



78 CARBONIFEROUS LAMELLIBRANCHIATA.

that the shell is a little crushed. The lines of growth are separated at intervals

by more deeply cut interruptions. The second specimen on the plaque has not

these distinctive characters, but I hesitate for the present to place M. Cordolianns

as a synonym of LWiodomus lingualis.

LiTHODOMUS LiTHODOMOiDES, U. Ethevldge, juii., 1875. Plate I, figs. 6, 6 a, 6 h, 7, 8.

MoDiOLA LITHODOMOIDES (pars), B. Etheridge, jun., 1875. G-eol. Mag., dec. 2,

vol. ii, p. 211, pi. viii, fig. 2.

Specific Characters.—Shell transversely elongate, fusiform, almost cylindrical

in front, flattened and expanded behind, very slightly oblique. The anterior end is

obsolete. The umbones project in front of the rest of the shell, and are only very

slightly marked oflP from the anterior portion of the shell. The anterior border

is obtusely rounded and very narrow. The ventral border is convex in front and

behind, concave in the middle third. In the middle and posterior thirds, near the

ventral border, the shell becomes bent on itself inwards at right angles, so as to

present a narrow inferior surface, the extreme edge of each valve being then

directed upwards, so that there is a narrow elongated trench, along the bottom of

which the valves come in contact. The byssal opening is in the front part of this

trench, as in Modiola now inhabiting the Firth of Forth. The posterior border

is lanceolate, very obliquely truncate above, and obtusely rounded below, joining

the ventral border with a very obtuse curve. The hinge-line is straight, equal in

length to about two-thirds of the extreme antero-posterior measurement of the

shell ; for the greater part of its extent depressed below the level of the valves, but

elevated above them where it joins the posterior border, into which it passes with

a very obtuse angle. The shell is convexly swollen in the anterior two-thirds,

especially above ; but below it is only slightly compressed into the ventral margin,

towards the middle of which the shell becomes broadly compressed, hollowed

more especially in the right valve. Behind, the shell is compressed, flattened, and

expanded. The umbones are anterior, elevated above the hinge edge, and remote.

From the upper edge of each a ridge proceeds directly backwards, between which

and the edge of the valve is an elongated concavity, which, commencing narrow,

becomes broader by encroaching on the valve, and then gradually approximates

to the central line to meet the edge of the valve, where it becomes the highest

part of the shell.

The interior is unknown.

Exterior.—The surface is covered by fine and close strice and lines of growth.

Here and there towards the ventral margin oue of the lines becomes accentuated

and raised a little above the level of the others.
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Dimensions.—The specimen, PI. I, fig. 6, from Beith, in the collection of

Mr. James Neilson, of Glasgow, measures

—

Antero-posteriorly . . . .83 mm.
Dorso-ventrally at termination of hinge-line . . 23 mm.
Laterally . . . . .20 mm.

Long. Dorso-ventrally. Laterally.

Another specimen measured 98 mm., 28 mm., and 20 mm.
Fig. 7, PI. I „ 87 mm., 21 mm., 19 mm.

Localities.—Carboniferous shale of Lower Limestone of Beith, Ayrshire;

Loraburn, Glen Lora, and Lochwinnoch, Renfrewshire, from shale in the Lower

Carboniferous Limestone group.

Observations.—Originally described, with a specimen from Park Hill, near

Longnor, Derbyshire, as M. lithodomoides by Mr. R. Bthridge, jun. I have

thought it well to separate the Scotch specimens, as they possess certain distinctive

characters, such as a comparatively much longer hinge-line, greater gibbosity

compared to the dorso-ventral measurement ; a deep, elongated hollow in each

valve between the edge of the hinge and the umbones and ridge proceeding

backwards from them ; and they do not possess the typical posterior border of the

Park Hill specimen. I have been enabled by the kindness of Messrs. Craig,

of Beith, John Smith, of Kilwinning, James Neilson, Dr. John Young, of Glasgow,

and Dr. Hunter, of Braidwood, to examine a large number of specimens of these

shells ; and though there is, as might have been expected, a certain amount of

variation of form, yet the general charactres and contour are fairly regular. The

distribution would appear to be very local, both horizontally and vertically. As far

as I can gather, this species is only met with in shale connected with the lowest

(Howrat, Auchenskeith, or Beith) Carboniferous Limestone in Ayrshire and

Renfrewshire.

This shell is alluded to at page 43 of the Explanation of Sheet 22, 'Mem.

Geol. Survey, Scotland,' under the name " Lithodomus dactijloides, M'Coy," as was

pointed out by Mr. R. Btheridge in the original paper on this shell; a reference

which he considered erroneous, from the fact that the radiating lines of that

shell described by M'Coy are not present in the species under discussion.

This species possesses one very marked and peculiar character in the elongated

hollow depression between the edge of the valves and the umbonal ridge, well

shown in fig. 8, PI. I, and to an extent in fig. 6 a, PI. I, which forms an

escutcheon, a character absent in other species of Lithodomus and in Modiola.

It is unfortunate that this shell always seems to occur with the test well preserved,

and no indications are to be seen of what conditions obtained within. The

ligament appears to have been marginal and inconspicuous.
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LiTHODOMUS CARBONARius, sp. nov. Plate II, fig. 14—19.

Specific Characters.—Shell of moderate size, transversely ovate, lanceolate,

moderately convex, and somewhat oblique. The anterior end is narrow, very

small, with a bluntly rounded terminal border. The inferior border is gently

convex in its whole extent, and slightly oblique downwards and backwards.

Towards the posterior end it rises again, and forms a blunt curve with the posterior

border, the convexity being downwards and backwards ; above, the posterior

border is obliquely truncate, but becomes rounded below. The hinge-line is straight,

equal in length to about from three-quarters to two-thirds of the extreme length

of the shell. It joins the posterior border at a very obtuse angle. The umbones

are small a7id inconspicuous, hardly elevated above the hinge-line, very anterior,

but not terminal, marked off from the shell in front by a slight groove. The

valves are somewhat convexly swollen, more so above, and compressed and

slightly expanded upwards posteriorly. There is no ridge or keel.

Interior.—The anterior adductor scar is excavated, marginal, and rounded. The

posterior has not yet been exposed. The hinge-line is simple, slightly thickened, and

edentulous ; bevelled at its lower edge for the insertion of an internal ligament.

Exterior.—The surface is ornamented with irregular plicae and lines of growth

oblique to the long axis of the shell, and parallel with the borders. Shell thin,

covered with a periostracum.

y-.

.

. Dorso-veutrally at
UimenSlOnS . Antero-posteriorly. end of hinge-line.

PI. II, fig. 16, from Randerstone, measures 25 mm. 9 mm.

PI. II, fig. 17, from Bskdale ,, 20 mm. 8 mm.

Localities.—Scotland, Limestone No. 5, Randerstone, Fife, Calciferous Sand-

stone series; Eskdale; " Scorpion-beds," Lower Carboniferous.

Observations.—I know of no described fossil shells to which I can refer the

specimens obtained from Randerstone and Eskdale. Fortunately the slab from

the former locality has exposed on it two interiors, in which the hinge characters

have been observed. This is in the possession of Mr. J. Kirkby, of Leven, who

referred the shell to L. dactyloides, M'Coy, in his paper " On the Marine Fossils

in the Calciferous Sandstone series of Fife." ' Q. J. Geol. Soc ,' 1880, p. 578.

The Randerstone shells have lost their outer coating and periostracum, and

appear smooth ; but the Eskdale specimens have this coating well preserved.

In the majority of the shells from the latter locality both valves are in contact

but lying flat open, and united by the ligament on the planes of sedimentary

deposit, pointing to the death of the animal prior to the entombment of the shell.

Specimens in this condition are found of all sizes, from that of a pin's head to that

of the specimen whose measurements are given above.





PLATE I.

Fig. 1.

—

Modlola iKitula. A right valve showing the contour of the posterior

end. In the Geological Collection of the Belfast Museum. (Page 58.)

Fig. 2.

—

Modlola patula. A left valve from the Limestone of Co. Cork. In

the Collection of Mr. J. Wright, of Belfast. (Page 58.)

Fig. 2 a.—Modiola ])afula. To show the upper surface of the same shell.

(Page 58.)

Fig. 2 /;.

—

Modiola patula. Tbe contour line of the valve from above

downwards. (Page 58.)

Fig. 3.

—

Lithodomus lingualis. A left valve from Co. Cork. In the Collection

of Mr. J. Wright. (Page 74.)

Fig. 4.

—

Lithodomus lingualis. A left valve. One of the types of Mr.

R. Etheridge's Modiola lithodomoides. From the Limestone of Park Hill near

Longnor. In the Collection of the Geological Survey, Jermyn Street. (Page 74.)

Fig. 4 a.—Lithodomus lingualis. Showing the view from above. (Page 74.)

Fig. 5.

—

Lithodom,us lingualis. A right valve from the Limestone of St.

Dooghlas' Quarry, Co. Dublin. My Collection. (Page 74.)

Fig. 6.

—

Jjithodomus lithodomoides. A fairly perfect example from the Carbo-

niferous Shales of Beith, Ayrshire. In tbe Collection of Mr. J. Neilson, Glasgow.

(Page 78.)

Figs. 6 a, 6 h.—Ijithodom,us litJiodomoides. Two views of the same specimen

one from above and the latter from below. (Page 78.)

Fig. 7.

—

lAtliodomus lithodomoides. A more perfect example from the same

locality and Collection. (Page 78.)

Fig. 8.

—

Lithodomus lithodomoides. A specimen from the same locality

showing the elongated escutcheon, very much developed. Presented to me by

Mr. R. Craig, of Beith. (Page 78.)
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PLATE II.

Fig. 1.

—

Lithodomiis linf/HaUs. A rare form from the Limestone of AVenslejdale. In the

Geological Collection of the Tork Museum. (Page 7-±.)

Fig. 2.— Litliodomus liiu/ualis. A cast showing anterior and posterior adductor muscle-scars from
Wensieydale. In the same Collection. (Page 74.)

Fig. 3.

—

LitJiodoinus lingunlis. A medium sized example from East Kelbride. In the Braidwood
Collection of Dr. Hunter. (Page 74.)

Fig. 4.

—

Litliodomus linqualis. A perfect specimen. In the Gilbertson Collection, now in the

British Museum (Nat. Hist.). (Page 74.)

Fig. 5.

—

Modiola mec/aloha. A left valve with the test preserved from the Coombe3 Limestone,
Ecdesdale. Collected by Mr. J. Dunn. (Page 60.)

Fig. 6.

—

Modiola megaloha. Another example from the same locality. (Page 60.)

Fig. 7.

—

Modiola megaloha. A larger example from the same locality, with the test partially

preserved, but showing the posterior adductor muscle-scar. (Page 60.)

Fig. 8.

—

Modiola megaloha. A specimen of a left valve, showing portions of the hinge-plate,

pallial line, and interior. Same locality. (Page 60.)

Fig. 9.

—

Modiola megaloha. A specimen showing the anterior adductor muscle-scar. (Page 60.)

Fig. 10.

—

Modiola megaloha. A cast of the interior of both valves. Tiie original of Baily'a

Mgalina Foynesiana, from Foynes Island, showing pallial line, adductor scars, and the absence of a

striated hinge-plate. lu the Collection of the Irish Greological Survey. (Page 60.)

Fig. 11.

—

Modiola transversa. An almost perfect example from the Toredale shales of Congleton
Edge. My Collectiou. (Page 67.)

Fig. 12.

—

Modiola transversa. The cast of a left valve. Showing anterior and posterior adductor
muscle-scars. Same locality. My Collection. (Page 67.)

Fig. 13.

—

Modiola emaciata. From the Carboniferous Limestone of Wensleydale, left valve.

In the Geological Collection of the Manchester Museum, Ouens College. (Page 68.)

Fig. 14.

—

Litliodomus carhonarius. The interior of a left valve, showing the hinge-line from the
Calciferous Sandstone series, Randerstone, Fife. In the Collection of Mr. J. Kirkby, of Leven.

(Page 80.)

Fig. 15.

—

Litlionomus carhonarius. A partly decorticated example of a right valve on same slab

as tiie preceding. (Page 80.)

Fig. 16.

—

Litliodomus carhonarius. A large example from the same localitv. My Collection.

(Page 80.)

Fig. 17.

—

Litliodomus carhonarius. Both valves, showing well-[ireserved test and periostracum.

Carboniferous shales of Eskdale. My Collection. (Page 80.)

Fig. 18.

—

Litliodomus carhonarius. Another example from the same locality. My Collection.

(Page 80.)

Fig. 19.

—

Litliodomus carhonarius.—From a slab containing very numerous examples, to show the

form of young specimens. Same locality. My Collection. (Page 80.)

Fig. 20.

—

Modiola Macadamii. The original of Portlock's M. Macadamii, var, angusta. From the

Collection of the Geological Survey, Jermyn Street. (Page 63.)

Figs. 21 and 22.

—

Modiola Macadamii. Other small examples from the same slab. (Page 63.)

Fig. 23.

—

Modiola lata. The interior of a very poor example from Cultra, Co. Down. My
Collection. (Page 65 )

Fig. 24.

—

Modiola lata.—The cast of a left valve showing anterior adductor muscle-scar and an
oblique groove passing from the umbo to the lower margni. Portlock's Collection in the Geol.

Survey Museum. (Page 65.)

Fig. 25.

—

Modiola lata. The original of Modiola Macadamii, var. lata, from Ballynascreen,

partially decorticated. In the same Collection. (Page 65.)

Fig. 26.

—

Modiola lata. A testiferous example of a left valve. The original of M. Macadamii,
var. elongata. In the same Collection, on the same slab as the preceding. (Page 65.)

Fig. 27.

—

Modiola lata. The anterior portion of the cast of the interior of a left valve showing
the anterior adductor scar on the same slab as the preceding. (Page 65.)
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In the year 1840, Sowerby described twenty-four Devonian species from the

beds of the Pilton Series ; in 1841 Professor Phillips increased the number to

seventy ; and in 1852 M'Coy added several species to the list.

Since that time I do not know that many new forms have been described.

Professor F. A. Romer in 1855 figured an Aviculoipecten which appears to have

escaped the notice of English geologists ; and in 1863 Salter described, without

figuring, a species of his new genus Curtonotus. Mr. Etheridge, in his list of

Devonian Fossils, has catalogued the names of several additional Continental forms.

The present attempt to revise this interesting fauna took its rise in 1890, from

a letter of my lamented friend Mr. Thomas Roberts, F.G.S., who drew my attention

to the rich collection made by Mr. Townshend Hall, F.G.S., and now in the

Barnstaple Athenseum, of which Mr. Roberts prepared, but I do not think

published, a list. Soon afterwards I visited Barnstaple by the kind invitation of

Mr. Townshend Hall, and began the study of the fauna; and I desire first of all to

acknowledge the exceeding kindness with which he and other friends have helped

me in an undertaking which has proved much longer and more difficult than I then

expected. Nothing could exceed the kindness and courtesy with which the

authorities of the British Museum, the Museum of Practical Geology, the Wood-

wardian Museum, and the Barnstaple Athenaeum have permitted me the free use of

their fine collections, and in other ways assisted me ; and to Dr. Henry Woodward,
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F.R.S., Sir Archibald Geikie, F.R.S., Professor T. McKenny Hughes, F.R.S., Mr.

J. G. Hamling, F.G.S., and their colleagues my grateful thanks are due. To

Mr. Hamling and Miss Partridge, of Barnstaple, I am also under obligations for the

loan of specimens from their private collections, and for helping me to collect fossils

in the field; my friend Dr. Henry Hicks, F.R.S., has also visited many localities

with me, both collecting fossils and making observations, the result of which we

propose to give in the sequel. One day, while working in the Barnstaple Athenaeum,

a gentleman, Mr. Porter, of Pilton, then unknown to me, invited me to see his collec-

tion, made through many years; and after showing me his fossils he presented

them to me, unsolicited, for the purpose of this work. The generosity of this gift

can best be acknowledged by referring the reader to the accompanying plates.

Professor Rupert Jones, F.R.S., Dr. Henry Woodward, F.R.S., Dr. J. W.
Gregory, F.G.S., Mr. A. Smith Woodward, F.G.S., Mr. F. A. Bather, F.G.S.,

Mr. E. T. Newton, F.R.S., Mr. H. A. Allen, F.G.S., Mr. G. C. Crick, F.G.S.,

and other kind friends have most kindly helped me in guiding me toward

the identification of certain of the species ; and Mr, W. Rupert Jones, Sub-

Librarian of the Geological Society, has shown his usual kindness in helping me
to solve perplexing questions of bibliography.

I regret that in the foliowiug descriptions ^ so much has often to be left in doubt.

Many of the specimens available are casts, many fragmentary, many embedded in

matrix, and very many distorted, and sometimes crushed completely out of shape.

Probably from such causes errors may in some cases have occurred. It is to be

hoped that these may hereafter be corrected through the discovery of more perfect

fossils. I can only claim to have done my best to be careful, and to have sought,

wherever it was possible, to identify specimens with previously described forms.

The present evidence, however, shows that the fauna of these beds is rich and

varied, and I believe that we have by no means yet reached the limit of the species

that occur in them.

I also regret that some of the localities given are necessarily vague.

"Barnstaple" and "Pilton" must be taken as general terms, not indicating a

precise spot. Many of the older specimens in museums only bear such general

labels. Mr. Porter's fossils were, 1 understand, for the most part obtained from

the immediate neighbourhood of Pilton, but the very richness of the collection

prevented me in most cases from learning the exact localities of the various

^ In the descriptions I have been accustomed to group comparisons with other species under the

title of ^'Affinities." It seemed to me a convenient general term, under which points of likeness

might be noted without necessarily betokening relationship. As, however, some German authors

have criticised me for having sometimes compared species which have only a superficial resemblance,

it is as well to observe that I did so intentionally, and that I shall continue to do so wherever it may

seem advantageous.
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specimens. On the other hand, the fossils collected by Mr. Hall, Dr. Hicks,

Mr. Hamling, Miss Partridge, and myself bear, as a rule, the accurate name of the

place of their occurrence.

It is proposed in the first place to attempt the elucidation of the species, and

after that to give the stratigraphical observations made by Dr. Hicks, Mr. Hamling,

and myself.

VERTEBEATA.

Fish Remains. PI. I, figs. 1, 1 a.

? 1841. Scales of Holopttchtjs, Phillips. Pal. Foss., p. 133, pi. Ivii, figs. 256?

(Meadfoot), 257 (Baggy).

The only evidence of Vertebrates known to me from the Pilton Beds is a slab

containing a few crushed and scattered scales. As far as can be seen, these are

wide, flat, oval scales, marked by fine, close, rounded striations, which probably

curve parallel to the contour of the margins which are destroyed. The slab was

labelled " Fish scales " by the late Mr. Thomas Roberts, F.G.S., and on showing it to

Mr. A. Smith Woodward he confirmed this, considering that they are certainly the

remains of fish scales, but that, as their shape is quite lost, it is impossible further

to decide their character.

Locality.—The Strand, Ashford. A single slab is in the Barnstaple Athen^um.

Phillips figures an elliptic scale from Baggy Point, which appears to be

similarly ornamented, and may perhaps be identical.

The scales of P/iylloIepis and Pentagonolepis^ seem to be similarly ornamented.

ARTHROPODA.

TRACHEATA.

Class—MYRIOPODA, Latreille, 1796.

1. Genus—Caeideepestes, n. gen.

1. CARIDBfiPESTES GYIUS,^ n. Sp. PI. I, fig. 2.

Description of Specimen.—^he only specimen consists of two portions of the

body ; one extremity and an intermediate portion of the body being lost. The bodj
is very long, sub-cylindrical, slightly diminishing in width as it approaches the tail.

^ 1888 Lohest, ' Ann. Soc. Geol. Belg.,' vol. xv, p. 159

- Kap/$, a shrimp ; epitijarrfs, a crawler
;
yvios, lame.
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The first, which is probably the central portion, contains fifteen narrow somites

with straight sides, which are perpendicular to the line of the back, each somite

measuring 7 mm. in height by 2 mm. in width. The lower part of the somites appears

crossed by a double series of transversely oval concavities, and their front margin

seems raised and convexly rounded ofi" at the bottom. To the base of at least

every fourth somite remains attached a long narrow appendage or swimmeret (?),

which is narrower than the somite, and seems so placed that the front of the

somite is in line with the front of its base ; it is probable that each somite had a

pair of such appendages. These swimmerets (?) show slight signs of segmentation

(not visible in the figure), are about 7 mm. in length, slope slightly backwards,

and are narrowly lancet-shaped, gradually tapering toward their extremities, where

they are rounded off in a blunt point. They are longitudinally bisected by a

slight median furrow (ridge in the cast) which traverses them from end to end.

The second portion is less distinct ; signs of segmentation occur, but they are

apparently oblique to the back, and there are indications of one or two incipient

swimmerets (?). Near to the posterior end the body is suddenly constricted by

short concavities both above and below, after which it widens out into a caudal

prolongation, which seems to consist of some rounded plates, one containing a

margined spot, and of a pair of short flapper-like appendages with three seg-

ments. The test appears to have been massive, and probably had a granular

ornament.

Size.—The total length is 57 mm. The lengths of the two remaining fragments

are respectively 23 mm. and 22 mm. The width at the front end is 5 mm., close to

the tail 3 mm., and across the tail 7 mm. The length of the first swimmeret (?)

is 7 mm.

Locality.—The only specimen is in the Barnstaple Museum, where it is placed

among the Sloly fossils ; and the character of the matrix appears to indicate that it

came from the Lingula beds of the Sloly group.

Bemarlcs.—This fossil is most perplexing and difficult to interpret. Mr. Thomas

Roberts, F.G.S., long ago suggested that it might be a spined Myriopod ; and, on

consulting Dr. Henry Woodward more lately, he made the same suggestion,

comparing it with Eiiphoheria ferox, Salter,^ reviewed by him with other Myriopods

in 1887.^ The difficulties, however, in the way of assigning it to Eitphoheria are

—(1) there are no signs whatever of dorsal spines, the upper line of the body being

continuous and simple, and there being no scars on the somites to indicate sub-

dorsal spines ; (2) there are no clear signs of dorsal plates overlapping two

1 1863, Salter, ' Quart. Journ. Geol. Soc.,' vol. xix, p. 86, fig. 8.

2 1^87, Woodward, ' Geol. Mag.,' dec. 3, vol. iv, p. 1, pi. i, figs. 1—12.

3 1881-5, Scudder, in Zittel's ' Palseoz.,' pt. 2, p. 721.
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ventral plates ; (3) the appendages, appearing only on every fourtli segment,

are not proved to have existed on all the rest ; and seem blade-like and formed

for moving in water; and (4) there is considerable evidence of a peculiar

extremity.

Scudder ^ certainly figures an example of Eu. armlgera^ which appears to have

appendages only on every alternate ventral segment, one dorsal segment covering

four ventral ; but he explains this by supposing the ventral segments to be really

only two divided plates. Moreover the genera Xylobius and Archiulus, though

placed in the same sub-order, do not seem to show any signs of spines.

The signs of segmentation in the appendages are obscure, but some of those

organs, as figured by Scudder,^ seem so closely welded that it is quite possible that

in the present instance also segmentation really existed. A central longitudinal

line, similar to that which is strongly marked in our specimen, is described by

Scudder in some species of EupJioberia.

In our fossil the lower part of a few of the segments shows marks which,

although very indistinct, have probably significance. Within the straight front

margin of the plate the surface seems raised in an indented ridge, receding again

backwards at the base like the mullion of a window ; and behind this are two ovoid

concavities, separated above by a horizontal ridge level with the angle of the

scallop or indentation.

Professor Rupert Jones points out some resemblance to it in Anomalocaris

Canadensis, "Whiteaves,* which he thinks to be allied to Euphoheria. Whiteaves's

figure shows ten segments, each with two simple appendages, and a caudal extremity

with three pairs of irregularly placed equal spines. Our species differs from it,

among other points, in having the segments much narrower, and the appendages

very much longer.

While, however, there is much reason for regarding this fossil as a Myriopod,

it bears some resemblance to the bodies of the FhyUocaridss. The latter appear,

as a rule, much shorter, and their segments do not generally have appendages,

though in Nehalia itself the two last body-somites have tufted appendages.

Lastly, our fossil appears to be a marine organism, both because it probably

comes from some bed of the Lingula squamiformis series, and because the structure of

its appendages seems to show that they may have been natatory organs. While,

however, Myriopods are essentially terrestrial, Scudder shows that there is reason

to suppose that some at least of the Carboniferous forms were more or less aquatic.

1 18S2, Scudder, ' Mem. Boston Soc. N. Hist.,' vol. iii, p. 160, pi. xiii, fig. 8.

2 1868, Meek and Wortheu, ' Geol. Survey Illinois,' vol. iii, p. 556, figs, c, D.

3 1882, Scudder, ' Mem. Boston Soc. JST. Hist.,' vol. iii, p. 143.

* 1892, Whiteaves, ' Canad. Eecord Science,' vol. v, p. 206, woodcut.
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Class—CRUSTACEA, Lamarck.

Sub-class—MALACOSTRACA, Latreille, 1806.

Order—PHYLLOCARIDA, Packard, 1879.

1. Genus—Echinocaeis, Whitfield, 1880.^

1. Echinocaeis Whidbornei, Jones and Woodward, PI. I, fig. 3.

1889. Echinocaeis Whidbohnei, Jones and Woodward. Geo!. Mag., dec. 3,

vol. vi, p. 385, pi. xi, fig. 1.

Description.— Carapace bivalved. Each valve subcircular. Dorsal margin

straight, about three-quarters the length ; front margin slightly curved ; ventral

and posterior margins much curved. Margins (except the dorsal) bounded by a

sharp triangular elevated rim. Surface irregularly convex, divided into three

groups of swellings, which are approximately arranged as follows.—A line drawn

from the postero-dorsal to the antero-ventral point, and another from nearly the

antero-dorsal to the central point, represent furrows or deep concavities dividing

the test into three compartments, which we may call the dorsal, the anterior, and the

posterior compartments. The dorsal compartment is again divided by shallower

grooves into a long narrow hinder swelling, abroad central, and a minute anterior

swelling. The anterior compartment is indistinctly divided into a small anterior

swelling occupying the extreme antero-superior corner of the test, a large diffuse

pyriform swelling, and a minute hinder swelling occupying the posterior angle of

the compartment. The posterior compartment has one large diffuse swelling filling

it entirely, except its anterior part, which contains a narrow fusiform swelling or

promontory starting from the centre, and corresponding to the rear swelling of the

dorsal compartment. These swellings are each, except the posterior, ornamented

by one or more scattered sharp little tubercles. Two slightly curved longitudinal

ridges divide the posterior compartment into three nearly equal petaloid areas,

which are transversely slightly concave. These ridges and the rim (at least in the

posterior dorsal region) bear a single regular row of similar sharp tubercles.

Size.—Left valve 9*2 mm. long by 7*4 mm. high.

Locality.—A single specimen, found by Mr. Dufton in a quarry near Sloly, close

to the third milestone on the Barnstaple and Ilfracombe Road in the shales of the

^ 1888. Hall and Clarke, ' Pal. N. Y.,' vol. vii, pp. 168—181, pis. xxviii— xxx.



CERATIOCARIS. 7

Lingula squamiformis beds of the Marwood series, is in the Woodwardian Museum,

and a fragmentary specimen from Pilton is in the Porter Collection.

Remarks.—This fossil has been very fully described and illustrated by my friends

Professor Rupert Jones and Dr. H. Woodward in the ' Geological Magazine,' and

the reader is referred to that article for further information upon it.

Affinities.—Professor Rupert Jones describes it as larger and less ovate

than E. socialis, Beecher,^ and as differing from the other species described by

Whitfield, by Clarke, and by Hall, in having two (instead of one) tuberculate

ridges.

2. Genius—Ceratiocaeis, Salter, 1849.

1. Ceratiocaeis? sub-quadeata, n. sp. PL 1, figs. 5, 5 a.

Description.—Carapace-valve ovate-oblong, gently convex. Dorsal and ventral

margins gently arching. Anterior margin broad, truncated, with an ogee contour,

rounded at the extremities. Posterior margin broad, elliptical. Ventral margin

with a strong double rim, vanishing at its extremities. Surface, as seen from the

mould, with a few very minute threads or lines arching from the ventral margin

over the shell, with the antero-superior corner as a focus.

Size.—Length 19 mm., height 13 mm.

Locality.—Two or three specimens on one slab are in my collection from Bast

Anstey station.

BemarJcs.—These fossils are in poor preservation, and it is difficult to discern

their true nature. It is my strong impression that they are crustacean, and will

probably prove to belong either to Saccocaris or a kindred genus. The ornament

is not unlike that of a Lamellibranch, but several points seem decisive against

such an explanation, while somewhat similar markings are seen in Estheria.

Though the ogee shape of the one end agrees with one end of Geratiocaris,

the valve appears shorter and more truncate than usual ; while the threads

on the surface take a different direction from the characteristic longitudinal

lineation of that group, with which for the present I have provisionally left it.

Affinities.—In general outline it somewhat approaches G. stygia, Salter ^

;

while G. inornata, M'Coy,^ though longer and more angular has several points of

1 1888, Hall, ' Pal. N. T.,' vol. vii, p. 174, pi. xxx, figs. 1—12.

2 1888, Jones and Woodward, ' Mon. Brit. Pal. Phyllop.,' p. 38, pi. x, figs. 7 a, b; pi. xi, figs. I

3, and 7 ;
pi. xii, figs. 2 a, b.

s Ibid., p. 48, pi. X, figs. 2, 3, 5.
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resemblance. Saccocaris major, Salter,^ is more similar in its general shape, and

has signs of concentric lines though differently arranged.

Orthonotella Faberi, S. A. Miller," has a strikingly similar appearance, but is

much smaller and narrower, and has more numerous striae, and straighter and

more parallel upper and lower margins. This fossil Professor Rupert Jones noted

in 1883 as being probably a phyllocarid.

Ceratiocaris ? sp. PI. I, fig. 6 [cf. PI. II, fig. 12].

Description.—Shape flatly convex, elongate, nearly regularly oval in outline.

Size.—Length 5 mm., height 2 mm.
Locallti/.—Two moulds, giving the two sides of one animal, from south-west

of Sloly, are in the Woodwardian Museum.

Remarks.—These fossils are exceedingly indistinct, being a double mould so

divided that the edges are obscure. Almost the only marks I can observe

are a slight sharp notch or dent in the centre of one end, and slight indications

of a border on the lower margin, apparently becoming a broad, flat, angular rim

at one end. The test was perhaps rather thick. It appears to me that it is in

all probability the remains of a crustacean, and what can be seen of it is so

strikingly like Ceratiocaris ? simplex, Clarke,^ except in size, that it seems best to

treat it provisionally as probably akin to that fossil.

Note.—Two somewhat similar convex and elegantly oval casts, diS'ering from

each other in contour and size, have a neat rim on the free margins. One of these,

PI. II, fig. 12, which is in Mr. Hamling's Collection from Croyde has about the

same dimentions as PI. I, fig. 6, and its surface apparently has a few indistinct

microscopical longitudinal ridges.

It resembles CytUeropsis ? melonica, Barrande,* another very indistinct species,

which is somewhat undulated in its dorsal contour. The genus " Cytheropsis " has

been abandoned.

The other specimen, which is in my Collection from Saunton Point, is about

ten times as large.

1 1893, Jones and Woodward, ' Mon. Brit. Pal. Phyllop.,' p. 84, pi. xiv, fig. 6.

2 1882, S. A. Miller, ' Journ. Cincin. Soc. Nat. Hist.,' vol. v, p. 117, pi. v, figs, 7, 7 b.

3 1888, Hall, ' Pal. N. T.,' vol. vii, p. 165, pi. xxxi, fig. 2.

* 1872, Barrande, ' Syst. Sil. Bohem.,' vol. i, Suppt., p. 509, pi. xxv, figs. 7, 8, Et. D.
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Oedee—CIRRIPEDIA, Burmeister, 1843 (?).

1. Genus—Anatipopsis, Barrande, 1872.

1. Anatifopsis ? ANGLiCA, n. sp. PL I, fig. 4.

Vescrvption.—Form eloDgate, subcylindrical, flatly convex. Upper margin

bluntly elbowed at about one-fourth its length from the proximal end. Lower

margin straight, inclined at a small angle to the upper margin. Proximal end

concave, bounded by a narrow-margined rim. Distal end defective.

Size.—Length 24 mm., breadth 7 mm.
Locality.—There is a single specimen from Sloly in the Porter Collection.

BemarJcs.—This fossil shows no definite structure, the markings generally being

too much like those on the adjoining matrix to be relied on. Its shape is peculiar,

and may be described as resembling the breech portion of a gun. It sufiiciently

resembles the fossil named Anatifopsis acuta by Barrande^ to be regarded as

possibly congeneric, differing from it in being much more elongate, and not

showing the arching distal end seen in the Bohemian species, which Barrande

considered as akin to Lepas. Two obscure spots, however, occur on the convex

surface of our specimen, one of which seems pectiniform. In Dr. Woodward's

opinion this pectination may indicate the remains of gastric teeth, and therefore

imply that it is a Phyllocarid.

Affinities.— A. longa, Barrande,^ which approaches it in length, has a straight

upper margin.

1 1872, Barrande, ' Syst. Sil. Bohem.,' to), i, Suppt., p. 579, pi. xxvi, fig. 35, tit. D.

2 Ibid., p. 579, pi. xxvi, figs. 42—45, Et. D.
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Class—CRUSTACEA.

Sub-class—ENTOMOSTEACA, Mnller, 1785.

Order—TRILOBITA, MacLeay, 1839.

I. Family—Phacopid^, Salter, 1864.

1. Genus—Phacops, Emmerich, 1839 (emended, 1845).

1. Phacops latifrons, Bronn, sp. PL I, figs. 7—10, and PI. II, figs. 1—4.

1844. Phacops latifeons, Ferd. Homer. Rhein. Uebergangsgeb., p. 81.

1864. — — Salter. Mon. Brit. Tril., p. 18, pi. i, figs. 9—16.

1869. — — Verneuil. Append. Faun. Dev. Bosph., p. 16.

1872. — — Kayser. Zeitsch. Deutsch. Greol. Gesell., vol. xxiv,

p. 661.

? 1885. — — Maurer. Abhandl. Grossh. Hessisch. Geol. Landes.,

vol. i, pt. 2, p. 262, pi. xi, figs. 27—30.

1889. — — Whidhorne. Mon. Dev. Fauna, vol. i, p. 6, pi. i,

figs. 8, 9.

Size.—The largest English specimen which I have seen (locality unknown),

exceeds five inches in length.

Localities.—The specimens are almost always either detached heads, bodies, or

pygidia. In the Museum of Practical Geology are four from Croyde, one from East

Hill, Braunton, three (including a head figured by Salter) from New Road Quarry,

Pilton, and one from Baggy Point. In the Barnstaple Athenaeum are 2 from

Saunton, 3 from Pilton, 10 from Top Orchard, 1 from Bradiford, 1 from

Brushford, 5 from Kingdon's, Shirwell, and 1 from Roborough. In the Porter

Collection are 4 from Pilton, 1 from Top Orchard, and 1 from Poleshill. In

the Woodwardian Museum are 16 from Top Orchard, 1 from west of Saunton

Court, 1 from south-west of Sloly, and 60 from Barnstaple. In the British Museum
are four from Marwood and Barnstaple.

Remarks.—As the specimens of this well-known Trilobite from these beds,

though so numerous, are all imperfect, and generally distorted, I have for the

present deferred attempting a detailed description of them, especially as the

species has already been fully described by Salter in his Memoir published by the

Palaeontographical Society.

It appears to me that all the above-named specimens most probably belong to

the present species, though they vary very greatly in size, and have in some cases
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been referred to Phacops granulatus, or Trimerocephalus Isevis. Some of the

specimens in the Woodwardian Museum are at first sight very different, being

apparently shorter with narrower segments and a narrower axis, but my
impression is that these differences are entirely due to distortion. Even the very

small heads appear to have the usual obtuse and perpendicular front margin

characteristic of this species, and not the subangular and protruding fronts seen

in T. granulatus from South Petherwyn.

Again, as a specimen in the Museum of Practical Geology labelled T. laevis,

Miinster, sp., from Brushford, which was probably the grounds for Salter's

recording that species from these beds, appears to be exactly similar to our other

specimens, I am inclined to delete that species from the Pilton list.

The coarse granulation, absence of furrows, and great width and shortness of

the glabella, and especially its unprotruded perpendicular front, seem to be some

of the distinguishing marks of the species. The axis of the pygidium shows

tubercles in well-preserved specimens.

Affi^iities.—P. Potieri, Bayle,^ seems to have a narrower, more protruding, and

more finely granulated glabella.

P. rana, Green ,^ has finer tubercles on the glabella and more segments in the

pygidium.

P. altaicus, Tschernyschew,' has a longer glabella, with a more convex and

protruding front, and more segments in the pygidium.

II. Family—PROETiDiE, Barrande, 1852.

1. Genus—Phillipsia, Portloclc, 1843.

1. Phillipsia Hicksii, n. sp. PI. II, figs. 5—8.

Description.—General form very elongate, ovate ; in section deep. Thorax

relatively large, the proportionate length of head, thorax, and tail being about

5 mm., 8 mm., and 5 mm.
Head-shield small, nearly semicircular. Glabella large, subcylindrical (i. e.

considerably elevated, with straight sides and rounded anteriorly), reaching to the

1 1878, Bayle, ' Explic. Carte Geol. France, Atlas,' pi. iv, figs. 7—10 ; and 1889, Kayeer, ' Abhandl.

Kon. Preuss. Geol. Landes.,' n. s., pt. 1, p. 67, pi. x, figs. 5, 6 ; and pi. xxiii, figs. 1—6.

2 1832, Green. ' Mon. Trilob. N. Amer.,' p. 42 ; and 1888, Hall, ' Pal. N. T.,' vol. vii, p. 19, pi. vii,

figs. 1—11 ;
pi. viii, figs. 1—18 ; and pi. viii a, figs. 21—33.

•^ 1893, Tschernyschew, ' Verhaudl. Russ. Kais. Miner. Geaell.,' vol. xxs, p. 4, pi. i, figs. 1—5.
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rim in front. Basal lobes rather large, subtriangular. Glabella-furrows three

(including that which bounds the basal lobe), short, sufficiently clear except the

first. Neck-furrow deep. Neck-lobe arching, rather broad. Rim (in front of

glabella) rather broad, sigmoid in section. Fixed cheeks exceedingly narrow in

front, medianly convex at the eyes. Surface bearing numerous small scattered

tubercles. Free cheeks large, gently convex, subtriangular. Genal angles acute,

apparently prolonged into short spines. Eyes of medium size, elongate, bean-

shaped, rather elevated, situated centrally on the cheeks close to the glabella.

Thorax large, of nine rather broad segments. Axis wide, elevated, semi-

cylindrical, bounded by deep axial furrows. Segments divided by a distinct central

groove on the limbs.

Pygidium small, probably slightly broader than long, highly ornate, composed

of thirteen coalesced somites. Axis deeply convex, slightly flattened above,

nearly one-third the width of the pygidium at the proximal end, but diminishing

regularly and i^apidly, and terminating bluntly at a quarter the length of the

pygidium from the posterior margin, followed by an indistinct prolongation.

Rings of axis thirteen (of which eleven are distinct), narrow, elevated, each

bearing a row of about ten strong sharp tubercles. Limb with eight grooved

pleurae, each of which consists of a narrow raised rib, irregularly tubercled,

extending to, and apparently becoming wider at, the border, and of a lower

and shorter intermediate rib, similarly ornamented, and placed immediately

behind the major rib in the furrow. Border convex, broad, rather distinctly

defined by a linear depression, one-fifth the length of the tail behind, and becoming

slightly narrower laterally, the tuberculated ribs being visible across it.

Size.—A specimen measures 18 mm. long by 8 mm. wide across the first, and

7 mm. wide across the last thoracic segment. A distorted glabella is 6 mm. long

by 3 mm. wide. A distorted pygidium is 7 mm. long by 11 mm. wide.

Localities.—In the Barnstaple Athengeum is a complete but very much decayed

specimen from the shore near Fremingtou, and two beautifully preserved pygidia

labelled Pilton and Braunton Road ; and in the Porter Collection two pygidia and

a glabella from Pottington. All these specimens appear to have been collected

by Mr. Porter, and therefore probably all, except the first, may have come from one

locality.

Bemarhs.—The complete specimen, occurring in light brown sandstone and

much decayed, is crushed obliquely, which perhaps gives it the appearance of being

more elongate than that it actually is, but even so it appears to be distinguishable

by the large relative size of the thorax and by its elongate form. It serves the

purpose of showing that the more perfectly preserved specimens of detached

pygidia and glabella belong to one species.

The other specimens are in a much squeezed and twisted blue limestone ; and,
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though in a beautiful state of preservation, are so distorted that their exact shape

and relative dimensions cannot be ascertained. The pygidia assume, in fact, such

different appearances, according to their lie in the stone, as to suggest at first sight

that they are specifically distinct ; but Dr. Hicks, who has examined them, confirms

my opinion that they all undoubtedly belong to a single species.

Affinities.—The present species evidently belongs to the genus Phillipsia, and

approximates P/t. truncatida, Phillips,^ sp., but differs distinctly in the shape of the

glabella, the number of glabella-farrows, the number of somites in the pygidium,,

and in the presence of a distinct broad elevated convex border round both head

and tail.

Fh. gemmuUfera, Phillips, sp.,^ differs in being broader, and in having a shorter

thorax and a smooth glabella, and narrower fixed cheeks.

It may be observed that the ribs of the pygidium seem more definitely distinct

and divided than is usual in PJiillijysia or Griffithsides, thus approaching those

of Brachijmetopus. From B. ournUca, de Verneuil,"'' which it simulates in that

respect, it differs in its broader and more developed border, and in its rings being-

only twelve or thirteen instead of seventeen, while its head is of course totally

unlike.

2. Genus—Brachymetopus, M'Goy, 1847.

This genus is distinguished from its neighbours by the small size and triangular

form of the glabella, Dechenella approaching it most nearly in these respects, but

differing as well in the greater size of the glabella and its more defined lobes as

in the strong striated margin of the pygidium. Several species have been described

by M'Coy, H. Woodward, and others from the Carboniferous beds. The following

species carries back the genus to the Devonian; while, as CEhlert * points out,

Proetus viicropi/gus, Corda," represents it in the so-called Silurian Etages E and F
of Bohemia.

1 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 240, pi. xxii, figs. 12, 13 ; and 1888, H. Woodward,
' Mod. Carb. Trilobites,' pt. 1, p. 21, pi. iii, figs. 9—14.

2 1836, Phillips, ' Geol. Torks.,' vol. ii, p. 240, pi. xxii, fig. 11 ; and 1883, H. Woodward, ' Mon,

Carb. Trilob.,' pt. 1, p. 17, pi. iii. figs. 1—8.

3 1845, de Verneuil, ' Geol. Euss.,' vol. ii, p. 378, pi. xxvii, figs. 16 a, b; and 1884. H. Wood-

ward, ' Mon. Carb. Trilob.,' pt. 2, p. 48, pi. viii, figs. 1—8.

* 1885, (Ehlert, ' Bull. Soc. Etud. Sci. Angers,' Ann. 1885, p. (9), pi. i, figs. 1. 2, cf. with 4.

» 1852, Barrande, ' Sjst. Sil. Bohem.,' vol. i, p. 445, pi. xv figs. 37—39.
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1. BllAOHYMETOPUS WOODWARDII, n. Sp. PI. II, figS. 9 11.

Description.—Head-shield minute, semicircular, surrounded by a broad flat

border. Glabella very elevated, about two-thirds the length of the head, and about

twice as long as broad. Cheeks elevated. Eyes small, lunate, situated in the

centre of the cheeks. Surface tuberculate.

Pygidium very convex, semicircular. Axis nearly as wide as limb, very

elevated, bluntly truncated below, and with eleven or twelve lofty narrow rings,

which bear numerous tubercles, of which the central vertical row seems the largest.

Limb with seven elevated ribs on each side. Ribs simple, bearing a few coarse

tubercles, and extending to the border, which they appear to nodulate, a single

corresponding nodule being at the posterior point of the border.

Size.—Head-shield about 3'50 mm. long by 5 mm. wide. A pygidium

mieasures 2 mm. long, 4 mm. wide, 1*25 mm. deep.

Localities.—Two specimens, a head-shield and a pygidium, are in the Porter

Collection from Pottington. A head-shield from the lane between Wrafton and

Heanton is in my collection.

BemarJcs.—We have in this case a head-shield and a pygidium of the identity

of which there is no direct evidence, but which occur in the same beds, are totally

unlike any accompanying species, and have such a general congruity that it

appears to be practically safe to assume that they belong to each other (specifically).

In this view Dr. H. "Woodward agrees, and he confirms me in regarding it as a

species of Brachymetopus allied to B. MacGoyi, from which it difiers in the larger

size of its glabella, and the fewer somites, greater shortness, broader axis, and

more highly ornamented character of its pygidium.

The specimen of the pygidium being in the nature of an internal cast, it is not

clear whether the final spines or tubercles of the lateral ribs extend beyond the

border, and so break the contour of the margin, but they certainly give indications

of doing so ; and such a feature is hinted at by M'Coy ^ in his description of the

genus.

Order—OSTRACODA, Latreille, 1801.

In the examination of the little fossils of this group I have had the advantage

of the guidance and assistance of my kind friend Professor Rupert Jones. They

have for the most part been the result of very recent discoveries, and probably by

1 1847, M'Coy, ' Aun. Mag. N. Hist.,' ser. 1, vol. xx, p. 230.
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no means cover the whole ostracodal fauna of the beds. Time did not permit

their full study before they were put on the plate, and consequently they were then

arranged according to their apparent general similarity. A more minute examina-

tion proved that in some cases these resemblances were deceptive, and were due

simply to the crushing or corrosion of specimens having really different characters.

While this has caused some of the figures to be useless as far as the elucidation of

their own species is concerned, it is perhaps not uninteresting as showing how

easily one genus may apparently be transformed into another by a slight modifi-

cation of its characters.

I. Family—LEPERDiTiiDiE, Jones, 1868.

1. Genus—Isochilina, Jones, 1858 (and 1870).

1. Isochilina canaliculata, Krause. PI. II, figs. 13—15 ; and PI. Ill, figs. 1—2 b.

1892. IsocHiLiXA CANALICULATA, Krause. Zeitsch. Deutsch. Geol. Gesell.,

vol. xliv, p. 385, pi. xxi, figs.

1 a, b.

Description.—Valve suboblong, generally rather short, moderately convex,

with a central spot or muscle-mark. Dorsal margin rather shorter than the

valve. Free margins bounded by a definite rim.

Size.—Length 2 mm.

Localities.—In the Porter Collection is a slab with several specimens, from

Poles Hill ; and in my collection two specimens from Upcott Arch Quarry, and

one from Saunton Hotel.

Remarks.—These specimens all appear to be casts ; they seem always to show

the central spot or dent.

Professor Rupert Jones has identified the more perfect specimens with

Krause's species. He considers they come very near to Primitia valida^ but

are distinguished by the ventrally protrudiug convexity of the valves, and by

the outstanding lips or borders.

From P. centralis, Ulrich,^ they seem to differ chiefly by being more convex.

Primitia cestrensis, var. caldwallensis, Ulrich,^ and P. suhsequata, Ulrich,* are

also so similar as hardly to be distinguishable except in the same particulars.

1 1886, Jones and Holl, ' Ann. Mag. N. H.,' ser. 5, vol. xvii, p. 409, pi. xiv, figs. 7—9.

- 1890, Ulricb, ' Journ. Cincin. Soc. N. H.,' vol. xiii, p. 130, pi. x, figs. 1—3
; and 1893, Jones,

' Quart. Journ. Geol. Soc.,' vol. xlix, p. 291, pi. xii, fig. 1.

* 1891, Ulrich, ' Journ. Cincin. Soc. Nat. Hist.,' vol. xiii, p. 201, pi. xiv, figs. 7 a

—

c.

•i Ibid., p. 202, pi. xiv, figs. 8 a—c.
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2. Genus.—Aparchites, Jones, 1889.

1. Aparchites Lindstecemi, Jones, var. excellens, nov. var. PI. Ill, fig. 3, 3 a.

1889. Aparchites Lindstecemi, Jones. Ann. Mag. N. H., ser. G, vol. iv, p. 272,

pi. XV, figs. 14 a, b.

Description.—Valve short, ovate, convex. Anterior end subtruncate, rather

narrower than the other, which is rounded. Dorsal edge rather short. Ventral

margin strongly arched. Surface bearing a small, low tubercle close to the antero-

dorsal corner.

Size.—Length 2 mm., height 1*5 mm.
Locality.—A specimen from Kingdon's, Shirwel],is in the Barnstaple Athenseum.

Bemarks.—The figured specimen is embedded in hard limestone, and possibly

does not show the true margin all round. Professor Rupert Jones considers it to

approach very near to A. ovatus, Jones and Holl, sp.^ It differs, however, from it

in being shorter and more evenly convex. A. simplex, Jones, ^ agrees better in

these points, but seems more regularly oblong. A. Lindstroemi, Jones,' is almost

identical in outline, but is so much smaller and flatter as probably to indicate

that our specimen belongs rather to a larger variety than to the described type.

3. Gemis.—Primitia, Jones and Holl, 1865.

1. Peimttia spaesinodosa, n. sp. PL III, figs. 4— 6.

Description.—Valve elongate, oval, convex. Dorsal and ventral borders

almost straight. End borders rounded. Valve divided by a deep, broad

dorsal furrow, sloping down from the centre forward, and separating it into

two flatly swollen convexities, each of which bears a tubercle (not distinctly

shown in the figure) near the centre of its lateral face, while another small

tubercle is on the angle of the anterior lobe, overhanging the furrow.

Size.—Length "83 mm.
Locality.—Three specimens are on the slab in Miss Partridge's collection from

Saunton Hotel.

1 1865, Jones and Holl, 'Ann. Mag. N. IT.,' ser. 3, vol. xvi, p. 10, pi. xiii, figs. 13 a—c ; and

1891, Krause, ' Zeitsch. Deutscb. Geol. Gesell.,' vol. xliii, p. 492, pi. xxix, figs. 9 a— c.

2 1889, Jones, ' Ann. Mag. N. H.,' ser. 6, vol. iv, p. 272, pi. xv, figs. 13 a—c ; and 1891, Krause,

* Zeitsch. Deutsch. Geol. Gesell.,' vol. xliii, p. 491, pi. xxix, figs. 8 a—c.

' 1889, Jones, ' Ann. Mag. N. H.,' ser. vi, vol. iv, p. 272, pi. xv, figs. 14a, h.
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RemarJvS.—These specimens are casts, but show the shape rather clearly ; they

evidently had rather thick tests.

Professor Rupert Jones was inclined to identify these specimens with his

Primitia mundula, var. longa} Our specimens, however, on close examination

show several distinct scattered tubercles, which do not seem to exist in

P. mundula', and, moreover, the sulcus sets forward instead of being nearly

vertical, and the shape is more oval.

Bollia? siiiuata, Krause,^ seems more oval, and the central furrow is more

direct, and ends in a circular pit.

Primitia impressa, Ulrich,^ is relatively shorter and more oval.

Ulrichia confluens, Ulrich,* is somewhat similarly nodulated, but its furrow is

much wider and more ±-shaped.

The small specimen, fig. 4, appears probably to be a young or indistinctly

preserved example of the same form.

2. Primitia, sp. Plate III, figs. 7—11.

Description.—Valve elongate, ovate-oblong. Dorsal and ventral edges nearly

straight. Ends nearly evenly convex. Surface finely tuberculate, marked with a

slight central inequality in the dorsal region.

Size.—Length 1 mm.
Locality.—Two specimens from Pilton are in the Porter Collection ; two from

Saunton Hotel in Miss Partridge's Collection ; and several, which are very

doubtful, from Saunton Hotel in my Collection.

Bemarlcs.—These fossils show very little character; there are indications of a

central vertical inequality in the valve, which is probably Primitian in character,

but has been more or less modified by pressure. The four first-mentioned specimens

appear to have been covered with a very fine granulation. In those from Saunton

the great squeezing of the beds has very much obscured the natural shape, as will

be seen from my two specimens figured from that locality.

1 1893, Jones, ' Quart. Journ. Geol. Soc.,' vol. xlix, p. 291, pi. xii, figs. 4«, b.

2 1891, Krause, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. xliii, p. 498, pi. xxxi, fig. 2.

3 1890, Ulrich, ' Journ. Cincin. Soc. N. H.,' vol. xiii, p. 131, pi. x, figs. 3, 4.

* 1891, Ulrich, ibid., vol. xiii, p. 203, pi. xii, figs. 11 «, b.
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3. Peimitia ? sp. Plate III, fig. 12.

Bescrijption.—Valve very small, evenly convex, short, subovate. Dorsal border

straight, rather short. Anterior border narrow, bluntly subangular. Posterior

border semicircular, broad. Ventral border convex.

Size.—Length '5 mm.
Locality.—One indistinct specimen is in a slab with other Ostracods in

Miss Partridge's Collection from Saunton Hotel.

Remarks.—This indistinct little fossil seems in general shape extremely like

Leperditia ? seneca, Hall, as given by Jones,^ but it appears to show a slight sulcus

in the dorsal centre followed by a slight posterior elevation, and therefore is

probably a species of Primitia.

4. Peimitia doesicornis, JJlrich, sp. Plate III, fig. 13.

1892. Leperditia doesicoenis, JJlrich. Amer. Geologist, vol. x, p. 267, pi. ix,

figs. 24—28.

Description.—Valve very small, flattish, short, sub-ovate. Dorsal border

broken by a vertical projection behind a short sulcus. Free borders convex.

Size.—Length '5 mm.

Locality.—One small specimen from Saunton Hotel is in Miss Partridge's

Collection.

Remarks.—This specimen Professor Rupert Jones considers sufficiently near

to P. dorsicornis to be referred to it. It has some alliance to the accompanying,

P. sparsinoda (fig. 7), but that appears distinguished by the absence of a pro-

jecting node.

It appears to be a passage-form into the genus JSchmina, approaching

JE. Byrnesi, Miller,^ but with a smaller and more vertical spine.

1 1890, Jones, ' Quart. Jouru. Geol. Soc.,' vol. xlvi, p. 23, pi. i, figs. 1.3, 14.

2 1890, Jones, ' Quart. Journ. G-eol. Soc.,' vol. xlvi, p. 12, pi. iii, figs. 9—11.
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5. Primitia bovipeons, n. sp. Plate III, figs. 25—30.

Description.—Valve suboblong, elongate, flattish. Dorsal margin straight and

equal to the length of the carapace. Ventral margin almost straight, oblique.

Ends unequally rounded. Anterior portion rather narrower than the posterior.

Valves with a broad, shallow central furrow, edged with two slight prominences,

extending perpendicularly from the dorsal margin halfway down, and having a

sharp elevated tubercle or horn standing out from the valve rather below the antero-

superior corner, and in the extreme postero-dorsal angle another horn which is

very lofty and tends upwards and backwards. Free margins bordered by a strong

impressed rim (fig. 28). Surface covered by a coarse, irregularly honeycomb reticu-

lation, with concave interspaces.

Size.—A large specimen is 4'2 mm. long, and 2'3 mm. high.

Localities.—In the Porter Collection is a slab containing four or five specimens

from Pilton ; and in my Collection are several specimens from the Pecten nexilis

bed of the Laticosta Cave, Baggy, one of which (fig. 27) has been squeezed into a

symmetrical shape.

BemarJcs.—This fossil is referred to the genus Primitia by my friend

Professor Rupert Jones on account of its furrow, but he recognises that its central

tubercles, which in some specimens are strongly developed, show a passage

toward Ulrichia.

It was first known to me by Mr. Porter's specimen, the locality of which was

indefinite, but I have since found it in plenty at Baggy Point together with other

Ostracods.

6. PuiMiTiA VESTiTA, n. sp. Plate III, fig. 14.

? 1892. Lepeeuitia mundtjla, JJlrich. Amer. Geologist, vol. x, p. 265, pi. ix,

figs. 4—8.

Description.—Valve elongate, subovate or bean-shaped, rather flat. Dorsal

border straight, nearly as long as the valve. End borders narrow, very

convex, angular above and passing insensibly below into the long convex ventral

border. Valve with a central oval node defined above and at the sides by an

impressed furrow, and with very indistinct and diffused lateral lobes. Ornament

of coarse elongated rugosities (not clearly shown in the figure) radiating from the

central node. Rim indistinct, oblique or bevelled.
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Size.—Length 2'2 mm. ; height 1*3 mm.
Locality.—There is one specimen in the Porter Collection from Pilton,

associated with a value of Strophalosia productoides.

Bemarlcs.—This species bears great resemblance in shape, ornament, and

markings to Beyrichia clathrata, Jones,^ though differing somewhat in each

particular. It appears to stand about halfway ^ between that species and Leperditia

mtmdula, Ulrich,^ being nearer to the former in general contour and ornament and

to the latter in outline. It is possibly the same as the latter, though it slightly

differs from it in the size and shape of the furrow. In any case, however, as it

evidently is a Primitia, and has no connection with P. onundula, Jones, we are

obhged to retain our proposed name.

4. (reww-s—Beyrichia, M'Coy, 1846.

1. Beyrichia .equilatera, Hall.^ Plate III, fig. 15.

? I860. Beyeichia. equilateea, Hall. Cauad. Nat. and Geol., vol. v, p. 158,

fig. 20.

? 1868. — — Dawson. Acad. Geo!., ed. 2, p. 608, fig. 217.

? 1878. _ _ _ Ibid., p. 609, fig. 217.

? 1890. — .aiQUiLATEKA, Jones. Quart. Journ. Geol. Soc, vol. xlvi, p. 18,

pi. ii, fig. 6 ; and p. 552.

? 1891. — — — Canad. Micro-Palaeont., pt. 3, p. 72,

pi. xi, fig. 6.

Description.—Valve short, suboblong, convex. Dorsal border long, straight.

Ventral border semicircular. Ends equal, gently and evenly curved. Valve with

three subequal parallel lobes, separated by two narrow furrows.

Size.—Length "7 mm.
Localities.—Several specimens are in my Collection from Saunton Hotel.

Remarhs.—The specimens are all very much squeezed out of shape; and,

probably, the one figured has been shortened from that cause. On the whole,

however, they seem to be distinguished by three elongate equal lobes.

Affinities.—It appears so closely to resemble B. seqiiilatera, Hall, as given

by Jones, that I am inclined to think it identical.

1 1857, Jones, ' Ann. Mag. Nat. Hist.,' ser. 3, vol. i, p. 242, pi. ix, fig. 1.

2 Dr. Holzapfel translates this phrase, which I used in vol. i, p. 10, in reference to a Trilobite, by

the word " Mittelform," and then proceeds at great length to prove me incorrect in so calling it. The

simple answer is that I never called it a " Mittelform " at all. In stating that in appearance it stood

midway between two other species I in no way implied, or intended to imply, that it was a passage-

form between them.

3 1892, Ulrich, ' Amer. Geol.,' vol. x, p. 265, pi. ix, figs. 4—8.
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In B. oculina, Hall,' the central lobe seems separated below, and the lateral

lobes coalesce beneath it.

Professor Rupert Jones has suggested a comparison of it with the specimen

of B. Kloedeni, M'Coy, figured by him in 1881.^ It does not seem to me that the

rather numerous though always distorted specimens I have seen show signs of

conformability to that species. Their lobes are always long, straight, and evenly

joined below.

B. Steusloffii, Krause,^ seems to differ in the same manner.

B. Wilchensiaua, Jones, as given by Krause,* seems to have thicker lobes, and

a more elaborated anterior end.

2. Beyrichia Damesii, Kraiise ? Plate III, fig. 16.

189L. Beyrichia Damesii, Krause. Zeitsch. Deutscb. Geo). G-eselL, vol. xliii,

p. 502, pi. xxxii, figs. 1—3.

Description.—Valve small, elongate, suboval. Ventral margin nearly straight.

Ends obliquely convex. Valve having three subequal tubercles between two broad

shallow furrows ; the central tubercle being the most nodular, and the lateral

tubercles indistinctly united below.

Size.—Length "G mm.
Locality.—One specimen from Pilton is in the Porter Collection.

Bemarl's.—This specimen is indistinct, but as far as can be seen it presents

almost exactly the appearance of B. Damesii, and therefore I venture to refer it

provisionally to this species.

Affinities.—To B. concinna, Jones and Holl,^ it is very similar, but the lobes

appear to be thicker in that species. Several of the varieties ^ of B. Kloedeni,

M'Coy,''' are sufficiently like it to suggest that it possibly may prove nothing beyond

a variety of that highly unstable species.

^ 1890, Jones, ' Quart. Journ. Geol. Soc.,' vol. xlvi, p. 16, pi. i, fig. 4.

2 1881, Jones, ' Geol. Mag.,' dec. 2, vol. viii, p. 337, pi. x, fig. 2.

^ 1891, Krause, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. xliii, p. 505, pi. xxxii, figs. 7—9.

* 1877, ibid., vol. xxix, p. 35, pi. i, figs. 18 a, b.

^ 1886, Jones and Holl, ' Ann. Mag. N. H.,' ser. 5, vol. xvii, p. 356, pi. xii, figs. 22 a, b.

6 1886, ibid., p. 349, pi. xii, figs. 3, 4 ; and 1893, Jones, ' Quart. Journ. Geol. Soc.,' p. 301, pi. xiv,

fig. 3.

T 1846, M'Coy, ' Syn. Sil. Foss. Ireland,' p. 58, woodcut.
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5. Genus—Beyeichiopsis, Jones and KirJchy, 1886.

1. Bbyrichiopsis Roperti, n. sp. Plate III, fig. 17.

Description.—Valve rather long, suboblong, flattish. Dorsal margin straight,

equal to about two-thirds of the length. Ventral margin nearly straight,

horizontal. Ends semicircular. Valve with (1) a small anterior lobe close to

the dorsal edge and defined behind by an oblique sulcus ; (2) a small indistinct

ventrally situated convexity, and (3) a large diffuse posterior lobe bearing in the

dorsal corner a small tubercle ; and (4) several longitudinal ridges on difierent

parts of the surface. Border bearing a narrow fringe.

Size.—Length "8 mm.
Locality.—There is one specimen from Pilton in the Porter Collection.

Remarks.—It appears to me that this small fossil answers all the requirements

of the genus Beyrichiopsis, though it was only after the drawing had been made

that further examination brought out its true characters, and therefore they are

not well seen in the figure.

Affinities.—The smaller size and different position of the lobes distinguish it

from B. fimhriata, Jones and Kirkby,^ and B. fortis, J. and K.,^ and B. suhdentata,^

J. and K. The large subcentral boss in these species seems to be barely

represented in ours.

6. Genus—Klcedenia, Jones and Hall, 1886.

1. Klcedenia bursjiformis, n. sp. Plate III, figs. 18—23.

A series of variously distorted valves from a ferruginous weathered face of

limestone assume very diverse appearances, but probably all belong to one species

to the true shape of which figs. 18 and 21 perhaps represent the nearest approaches.

Description.—Valve subovate, flattish. Dorsal edge long, straight, nearly

as long as the valve. Postero-superior corner angular. Free edges gently

•convex and bordered with a narrow rim. Anterior portion of the valve narrow.

Valve with two deep broad furrows, extending from the back for a greater or less

distance downwards and separating three elevated lobes, of which the first and

1 1S86, .Jones and Kirkby, ' Geol. Mag.,' dec. 3, vol. iii, p. 434, pi. xi, figs. 3—10.
2 Ibid., p. 4.35, pi. xii, figs. 1—3.

3 Ibid., p. 437, pi. xii, figs. 1,2.
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third coalesce below, wbile the central lobe seems sometimes more defined.

Posterior lobe sometimes bifid.

Size.—Length 1*5 mm.
Locality.—Numerous specimens from the Ostracod Bed, Laticosta Cave, Baggy

(where it seems to occur frequently) are in my Collection.

Remarhs.—This species seems variable, but the variation is partly to be

accounted for by the immense squeezing 'and twisting "which the beds have under-

gone, as seen by the shapes assumed by larger fossils.. Hence it is hard to arrive

at the true form of the species. The specimens numbered 22 and 23 are examples

of shortened aspects it assumes under distortion, and at first sight appear to belong

to different genera, but on examination prove to be the present species. On the

other hand elongate valves with faint ridges, represented by figs. 19 and 20, occur

frequently ; it seemed at first that these must be distinct, but on tracing out the

diflferences seen in numerous specimens it becomes evident that they are simply due

to fossilisation, and that they cannot be separated from the rest even as a variety.

Affinities.—Kloedenia notata, sp., Hall,^ seems not unlike, and possibly under

varying pressures would present similar forms.

7. Genus—Ulrichia, Jones, 1890.

1. Uleiohia iNTEESEETA, n. sp. Plate III, fig. 24.

Description.—Yalve long, semi-oval. Dorsal border straight, almost as long-

as the valve. Yentral border elliptic. Ends rather strongly and evenly rounded ;

with thickened margins rising up from the ventral border. Surface bearing two

large, prominent, obliquely oval, median well-defined lobes, not united below.

Size.—Length '8 mm.
Localities.—There is one specimen in my Collection from the Ostracod bed at

Baggy.

BemarJiS.—This fossil is regarded by Rupert Jones as an Ulrichia. It appears,

however, to mark a passage from that genus to Bollia ; for, while the lobes are

distinctly defined below, there is a decided thickening of the lower portion of the

valve. This passage between the two genera is continued by Bollia bilobata, Jones, ^

which has equally large lobes, united by a low swelling. The latter is also distin-

guished by being more oblong.

1 1890, Jones, ' Quart. Journ. Geol. Soc.,' vol. xlvi, p. 13, pi. iv, figs. 22, 23, and var., fig. 24.

2 1890, Jones, ' Quart. Journ. Geol. Soc.,' vol. xlvi, p. 540, pi. xx, fig. 12.
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Beyrichia devonica, Jones and Woodward,^ is very much larger and longer, and

has more confluent lobes.

MOLLUSCA, Cuvier, 1812.

Class—CEPHALOPODA, Cuvier, 1798.

Order—TETEABRANCHIATA, Owen, 1832.

Sub-order—AMMONOIDEA, UOrUgny, 1840.

I. Family—Gonfatitid^, Gray, 1840.

1. Genus—Goniatites, de Haan, 1825.

Sub-genus—Agoniatites, Meek, 1877.

1. Agoniatites, sp. Plate IV, fig. 2.

Description.—Shell of moderate size, discoid, flattish. Umbilicus rather small,

shallow, open. Whorls rising steeply from the umbilicus, turning immediately

through nearly a right angle to form a sub-angular elbow, and then spreading out

flatly towards the back, and bearing on the elbow (or margin of umbilicus) a few

slight undefined radiating nodules. Suture arching backwards from the elbow or

umbilical margin in a simple lateral saddle for more than half the width of the

whorl.

Size.—Diameter about 30 mm.
Locality.—A single imperfect specimen from Kingdon's, Shirwell, is in the

Barnstaple Athenaeum.

Bemarlis.—Though a portion only of this shell is visible in the matrix,

Mr. Crick points out to me that it evidently, from what is seen of its suture-line,

belongs to the group or genus Agoniatites, and is closely allied to Agoniatites

transitorius, Phillips, sp. There are also slight signs of transverse lineations as in

that species, but it differs from it by having nodules or swellings on the margins

of the whorls just round the umbilicus.

Affinities.— G. Boemeri, Holzapfel,^ has a smaller umbilicus, more sloping

sides, and no nodulations.

1 1889, Jones and Woodward, ' Geo!. Mag.,' dec. 3, vol. vi, p. 386, pi. ix, figs. 3—5.

2 1882, Holzapfel, ' Palseontographica,' vol. xxviii, p. 234, pi. xlv, figs. 1—1 I.
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2. GoNiATiTES, sp. Plate IV, figs. 1, 1 a.

Bescrijption.—Shell very small, globose. Umbilicus minute, deep. Sides of the

whorls rising from the margin of umbilicus for a short distance in a gentle curve,

and then arching round still more gently to form a broad, regular, and very mode-

rately convex back. Suture-lines unseen. Sulci three (two only being distinctly

visible) straight, crossing the whorls perpendicularly.

Size.—Diameters 10 mm. and 9 mm. ; width 6 mm.
Locality.—Two small specimens from Barnstaple are in the "Woodwardian

Museum.

Remarks.—These specimens, which from the nature of their matrix evidently

come from the Pilton beds, show little beyond the general form of the species, the

chief feature of which is the convexity of the sides as they rise from the umbilicus.

The shell is very closely coiled, the backs of succeeding whorls having little

room between them, so that the shape of the shell-cavity must have been highly

lunate, and the whorls numerous.

Affinities.—Goniatites micromjjJialus, F. A. Romer,' of the Wissenbach slates,

differs in having the margin of the umbilicus higher and more angular.

Mr. Crick and I compared the specimens with Carboniferous examples of

G. crenistria (the name these specimens had borne in the Museum), and came to

the conclusion that it was in no way connected with that shell. With G. linearis,

Miinster, as given by Phillips, it may have more in common, but I am not certain

whether the rounding-in of the shell round the umbilicus occurs in that species.

Sub-Oedee—NAUTILOIDEA, cVOrUgny, 1826.

I. Family—NKGIllADM, Owen, 1836.

1. Gemfs—SUBCLYMENIA, d'Orbigmj, 1849.

" This genus differs from Discitoceras (Discites) in the sutures and position of

the siphon. The sutures have a deep V-shaped ventral and acute linguiform first

pair of saddles, first pair of lateral lobes narrow, a second pair of small lateral saddles

near the umbilical shoulders, and dorsal saddles divided by shallow annular lobes

with a minute median saddle. The abdomens are hollow, and the dorsal region

gibbous, as in the adults of Aphelseceras. The siphon is near the venter, but the

1 1850, F. A. Eomer, ' Beitr. Harzgeb.,' pt. 1, p. 19, pi. iii, figs. 30 a, h.

D
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funnels do not approacli near enough to interrupt the sutures or affect the depth

of the ventral lobes. But one Carboniferous species is known

—

8. evoluta, Phil."^

De Koninck proves this genus to belong to the Nautilidae.

1. SoBCLYMENiA Symondsii, MS. Plate VII, figs. 3, 3 a, 4.

Description.—Shell very large, discoid, flattish, of two or three volutions,

which appear probably to have been free, and to leave a central vacuity. Whorls

rapidly increasing, sub-quadrate, nodose ; ventrally broad, concave ; dorsally

narrow, slightly concave. Sides convex, rising slowly from their dorsal side to

the shoulder for about two-thirds their height, and then curving down to the

ventral side, where they seem bounded by a sharp angle ; barred by distant ridges

which swell into large lofty bluntly conical nodes, at the shoulder, about twelve

nodes to a whorl. Body-chamber probably large. Suture-line with a very long

V-shaped central saddle, rather deep and convex central lobes, and low lateral

saddles. Ornament consisting of small, crowded, unequal, rounded transverse

riblets, divided by narrower grooves, running slightly backward from the inner

margin to the shoulder, where they vanish ; crossed by comparatively few distant

impressed threads, which are absent on the shoulder but reappear on the ventral

part of the side. Shell-structure probably not massive.

Size of cast.—Diameters 165 mm. and 110 mm. Width 65 mm.
Locality.—In the Museum of Practical Geology are two specimens from

Luscott, near Braunton, one of which is a very large cast retaining in one place

signs of the surface-markings, and the other the mould or inner surface of a

smaller shell.

Remarks.—The largest specimen in the Museum is a splendid fossil, but in

many respects it is most difficult to interpret. In the first place it has evidently

been subjected to very great slant pressure, which has compressed it, altered

the character of its coiling, and obscured the true shape of its whorls. Again, its

whorls are so widely separated that it is difficult to imagine that they were in

contact unless the shell-structure were immensely thick, which the fact of the

cast bearing traces of the surface-ornament renders very improbable. Moreover^

1 1884, Hyatt, ' Proc. Boston Soc. N. H.,' vol. xxii, p. 293.
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the stone is so covered with cracks and inequalities that anything in the nature

of sutures is most diflScult to trace. Lastly, several of the nodes on one side are

removed by clean-cut concavities in such a way as almost to suggest that it had

agglutinated foreign substances after the manner of PJiiloxene.

The species has been quoted in catalogues under the name of Porcellia

Symondsii in accordance with the old label which the fossil bore in the Museum.

Repeated examinations, however, convinced me that it was impossible that it

could belong to that genus. Being struck with its great likeness to a Cephalopod,

I then consulted Mr. Crick upon the subject, and his practised eye succeeded in

tracing several of the suture-lines, and thus settling not only its order but its

genus. This at once elucidated several of the perplexities about the fossil. It

became evident that its elliptic shape was wholly due to pressure, and also that

the same cause had probably exaggerated the originally broad, gently concave

ventral surface into a narrow and deeply concave groove. Further, on our

examining the specimen figured by Phillips ^ as Nautilus tetragonus {=: Biscites

Omalianus, de Koninck,^ sp., according to Foord^), which Hyatt refers to

Suhclymenia, it was seen that the surface-ornament, though not identical, was

of such a kindred nature as to confirm Mr. Crick's conclusion.

Affinities.—Our species is at once distinguished from the type species of the

genus, S. evoluta, Phillips, sp.,* with which de Koninck ^ afterwards identified his

Nautilus Omalianus, by the presence of nodes.

II. Family—Gomphoceeatidj;, Pictet, 1854.

1. Genus.—Potbeioceeas, M'Coy, 1844.

1. Potbeioceeas ? sp. Plate IV, figs. 3, 3 a.

Description.— Shell apparently short, very rapidly tapering, recurved. Section

quadrately sub-ovate, wider than deep. Siphuncle small, circular, 1 mm. in

diameter, sub-central, being rather near to the convex side. Body-chamber

expanding. Septate part apparently rapidly expanding, consisting of very narrow

chambers, 3 mm. in height, with rather shallow concave septa, rather oblique,

sloping slightly down (?) toward the convex side. Test thin.

Size of fragmentary specimen : height 40 mm. ; transverse diameters 26 mm.
and 30 mm.

' 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 233, pi. xvii, fig. 2i; and pi. xxii, figs. 33, 34. .

2 1851, de Koninck, 'Desc. Anim. Foss. Terr. Carb. Belg.,' Suppt., p. 61, pi. k, fig. 3.

3 1891, Foord, ' Catal. Foss. Cephal. Brit. Mus.,' pt. 2, p. 87.

* 1886, Phillips, ' Geol. Yorks.,' vol. ii, p. 237, pi. xx, figs. 65—68.

5 1880, de Koninck, ' Ann. Mus. Eoy. H. N. Belg.,' vol. v, pt. 2, p. 83, pi. xlv, figs. 5—6 a.
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•

Locality.—A specimen from Kingdon's, Shirwell, is in the Barnstaple Athengeum.

BemarJcs.—This is evidently a species of either Poterioceras or possibly

GompJwceras. Its more central siphuncle (which is situated at a point 10 : 16 on

the transverse diameter) distinguishes it from the various species found in South

Devon ; but the only specimen of it is unfortunately far too imperfect for

identification.

2. PoTERiocEEAs ? sp. Plate IV, fig. 5.

1841. Okthoceeas imbeicatttm, Phillips (not Hisinger). Pal. Foss., p. Ill,

pi. xlii, fig. 207.

not 1890. — Champeenowni, Whidb. Mon. Devon. Faun., vol. i, p. 142,

pi. XV, figs. 11, 12.

8ize of fragmentary specimen : width 36 mm. by 21 mm.
Locality.—Phillips's figured specimen from Marwood is in the Museum of

Practical Geology.

Bemarks.—This specimen is as poor as well could be,—consisting of eight

crushed chambers from which the external parts are gone. It affords us little

knowledge of the shell, except that it shows that there is a distinct wide shallow

sinus or bay in the front margins of the septa, which I had not observed in the

South Devon specimens, and hence that one point of difference in Phillips' shell

from Actinoceras Soiverbyi, M'Ooy, is removed, though on the other hand the

almost exactly central position of the siphuncle is confirmed.

From the apparent rapidity of tapering in the above specimen, it seems to me
most probable that it will, after all, prove to be distinct from the South Devon

0. Gharripernowni, and to belong to Poterioceras or Gomphoceras.

III. Family.—ORTHOCEEATiDiE, Broderip, 1839.

1. Genus.—Oethooeeas, Breyn, 1732.

1. Orthoceras, sp.

cf. 1839. Oethoceras Ltjdense, Sowerhy. In Murchison's Silurian Researches,

p. 619, pi. ix, fig. 1.

1841. — — Phillips. Pal. Foss., p. 110, pi. xlii, figs. 206 a—c.

1855. — STEiATFM, M'Coy. Brit. Pal. Foss., p. 405.

? 1888. AcTiNOCEBAS STBiATUM ? Foord. Catal. Foss. Cephal., p. 187.
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Description.—Shell very large, decreasing slowly at tlie rate o£ 1 : 12. Section

oval, in ratio, 8 : 7. Chambers narrow, being in height about one seventh or

one eighth the width of the shell. Septa sloping very obliquely across the

short diameter. Siphuncle sub-circular, about one half an inch in diameter, sub-

central, consisting of long vasiform or ellipsoidal beads, suddenly constricted into

narrow concave necks at the septa, their greatest and least widths being as 7:5.

Test about 3 mm. thick (in largest specimen), showing no markings.

Size.—A large specimen is five inches by three and a half inches in transverse

diameters, but is probably slightly compressed.

Locality.—A large specimen from Top Orchard Quarry is in the Barnstaple

Athengeum, and another, slightly smaller, from " North Devon " in the British

Museum. The original of Phillips's figured specimen (fig. 206 h) from the Pilton

Beds is in the Museum of Practical Geology.

BemarJcs.—These specimens are fragmentary and insufficient to identify the

species, which evidently was very large, probably several feet in length. Whether

the other specimen figured by Phillips (fig. 206 a) is identical I am not quite sure,

as, according to its figure, its tapering is more rapid, viz. 1 in 5 or 6 instead of

1 in 12 ; but it is possible that this apparent difi'erence may be due to accidental

circumstances.

Neither is it at present clear that these Devonian fossils have any right to the

name of Sowerby's Silurian 0. Ludense.

Until more is known about its specific characters, it appears safer not to

attempt to identity it with species belonging to a different formation.

It appears from the character of its siphuncle properly to belong to the genus

Orthoceras, and is therefore probably distinct from the Lummaton species

described by me as Actinoceras devonicans,^ and from A. striatum, with which.

M'Coy ^ and Foord ^ had doubtfully identified it.

Affinities.—Orthoceras Pelops, Hall,* appears to equal it in size, and to be

similar in many characters, but we have not sufficient data for full comparison.

2. Oethoceras speciosum, Milnster. Plate IV, fig. 4, 4 a.

1888. Oethoceeas, sp., Foord. Catal. Foss. Cephal., pt. 1, p. 98.

1890. — SPECIOSUM Whidborne. Dev. Faun., vol. i, p. 149, pi. xv,

figs. 7 ?, 8—10.

1 Vol. i, p. 120, pi. xii, figs. 8, 8 a.

2 1852. M'Coy, ' Brit. Pal. Toss.,' p. 405.

3 1888, Foord, ' Catal. Foss. Ceph.,' vol. i, p. 187.

* 1879, Hall, 'Pal. N. T.,' vol. v, pt. 2, p. 233, pi. xxxv, figs. 1—3; pi. xxxva, figs. 1—6;
pi. xxxvii, figs. 3, 4 ; pi. IxxviiiB, fig. 2.
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Localities.—In the Barnstaple Athenaeum are four specimens from Kingdon's,

Shirwell, a doubtful specimen from Top Orchard, and two more without localities;

in the Museum of Practical Geology are two poor specimens from Marwood, one

from Baggy, and one from West Angle Bay, Pembrokeshire ; in the British

Museum is one from Kingdon's, Shirwell ; and in the Woodwardian three from

Barnstaple.

Remarks.—It appears to me that the Shirwell specimens undoubtedly belong

to this species. Their surface is smooth ; their section slightly oval (10 : 8) ; the

siphuncle central and rather large ; the ratio of the height of the chambers to

their width 2 : 5 or 2 : 6 ; the rate of tapering about 1 in 8. The specimen from

that locality in the British Museum is a body-chamber which is 110 mm. long and

36 mm. wide, and appears sub-cylindrical with a rate of tapering of only 1 in 12.

In the specimen from West Angle the shell-structure is rather thick, and the

surface though smooth to the naked eye is seen under a strong lens to be covered

with multitudinous microscopic impressed lines of which a few are slightly stronger

than the rest ; a faint carina is seen on its cast similar to that figured on a specimen

from Lummaton.^

F. A. Bomer's^ version of Orthoceratites regularis, Schlotheim,^ seems to be very

similar to this species, but that form has much loftier chambers.

0. lineare, Miinster, appears to differ in having fine elevated transverse threads

instead of simple lineations which do not alter the level of the surface.

3. Orthoceeas Bakitmense, n. sp. Plate IV, figs. 7, 7 a, 8, 8 a, 8 h.

Description.— Shell generally small, vertically straight, elongate, conical,

probably tapering at about the rate of 1 in 10, covered by elevated, broad, slightly

oblique, arching, convex, undefined rings at the rate (in the wider part) of four

rings in a height equal to their width, which are separated by shallow concave

constrictions about twice as wide as the rings. Septa gently convex, slightly

oblique. Section circular or sub-circular with diameters as 9 : 10. Siphuncle

rather large, very nearly central. Chambers broad, being apparently about one

half their width in height in the smaller part (and probably decreasing to one

quarter their width in height when nearer the body chamber). Surface of the shell

entirely covered by minute, sharp, crowded, regular, distant, elevated, transverse

threads or striae, which sometimes slightly undulate, and are at the rate of nine

strige to 1 mm.

^ Vol. i, pi. XV, fig. 9.

2 1843, r. A. Eomer, ' Verst. Harzgeb.,' p. 35, pi. x, figs. 4, 5, 8,

3 1820, Schlotheim, ' Petrefact.,' p. 24.
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Size.—One specimen about 3 mm. in width is 20 mm. long. The largest

fragment I have seen is about 11 mm. wide.

Localities.—In the Barnstaple Atheneeum is a small specimen from Brushford ;.

in my Collection one from Ironpost near Dulverton, one from Frankmarsh, and one

from Upcott Arch Quarry ; in Miss Partridge's Collection one from Lower Orchard

Quarry.

Remarks.—At first it seemed that two species were represented by these

fossils, the elevated annuli not being noticeable in the smaller specimens. After

a careful comparison, however, it appears that they are all identical. The annuli

probably became more prominent with the growth of the shell. They were

probably conterminous with the chambers, as in one instance they appear to

have been so, and if this is the case the height of the chambers varied from one

half to one quarter the width of the shell. The ornamentation though minute

is very definite, consisting of sh3,rp striations considerably more than their own

diameter apart and sometimes occurring in bands of three or four of greater

fineness than usual.

Affinities. — From 0. lineare, Miinster,^ which is similarly lineated, this

species is distinguished by the possession of annuli. From 0. ibex, Sowerby,^

and 0. articulatum, Sowerby,^ it differs in the absence of longitudinal strias. The

same character seems to distinguish it from all the American Devonian forms.

0. tdbense, Tschernyschew,* agrees in form and rate of tapering ; but probably

differs in having fewer minor strige, and wider and more horizontal chambers, and

in being larger.

0. vertehratum^ Sandberger,^ appears to differ in the striae being intermittent^

and perhaps in the annuli being larger.

4. Oethocbras vennense, Foord.

1840. Oethoceeas cxlindraceum, Sowerly. Geol. Trans., ser. 2, vol. v, p. 703,*

pi. Hi, figs. 6, 7.

1841. — — Phillips. Pal. Foss., p. 113, pi. xliii, figs..

213 a—c.

1888. — TENNEKSE, Foord. Catal. Foss. Cepbal., vol. i, p. 85.

1 1840, Miinster, ' Beitr.,' pt. 3, p. 99, pi. xix, fig. 1.

2 1839, Sowerby, in Murch. ' Sil. Syst.,' p. 613, pi. v, fig. 30.

3 Ibid., p. 613, pi. V, fig. 31.

* 1893, Tschernyschew, ' Verhandl. Euss. Miner. Gesell.,' vol. xxx, p. 18, pi. iii, figs. \a I.

5 1853, Sandberger, ' Verst. Ehein. Nassau,' p. 170, pi. xx, figs. 3—3 c; and 1876, Maurer,

' Neues Jahrb. f. Min.,' Ann. 1876, pp. 12 and 23.
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Size.—30 mm. long ; 5 mm. wide.

Locality.—One specimen from tlie Marwood Beds of Baggy Point is in the

Barnstaple Museum.

Remarks.—The only specimen known to me from the Pilton beds is too poor and

doubtful to be worth figuring. Its septa are very unequal, and are often more than

half the diameter of the shell in height ; though on the whole they seem rather

narrower than is usual in Sowerby and Phillips's figures. Phillips compares it with

0. regulao'e, Miinster,^ to which it is rather similar in some respects.

It is recorded by Phillips from the Carboniferous localities of Venn and

Swimbridge, as well as doubtfully from Baggy Point.

Affinities.— From 0. speciosum it difi'ers by its very much broader and more

unequal chambers.

5. Orthoceeas, sp. Plate IV, fig. 6.

Description.—Shell small, straight, tapering at the rate of 1 in 7. Septa

slightly oblique. Chambers about one quarter the width of the shell in height.

Siphuncle (or endosiphon ?) beaded, being constricted just below the septa into

narrow necks about half its width, and then swelling out into convex-

shouldered, straight-sided beads which are rather wider above than below,

have rather stout walls and a microscopically rugose surface, and are clothed

with a subsidiary envelope (or exterior siphuncle ?). Subsidiary envelope dumb-

bell-shaped, being very wide above and suddenly narrowing at about one-quarter

its length below the septa, its sides then becoming straight and then sometimes (?)

slightly expanding just above the next septum.

Size.—A defective specimen is 30 mm. high by 8 mm. wide.

Locality.—A single specimen from Kingdon's, Shirwell, is in the Barnstaple

Athenaeum.

Bemarks.—This specimen only showing the section of the shell, it is almost

impossible to identify it specifically. It seems, however, to be distinguished from

accompanying species by the diS'erent height of its chambers, so that it probably

represents a distinct species.

It seems remarkable for the arrangement of its siphuncular apparatus, which

in superficial shape exactly resembles that of Huronia. It is seen, however, that

the external envelope is entirely filled with white calcareous spar, and instead of a

linear endosiphon with expanding tubuli it contains a simple and entire beaded

tube. This tube Mr. Crick, who has very carefully examined the specimen with

me, regards as the true siphuncle. This being so, the exterior envelope, though

' 1840, Miinster, ' Beitr.,' pt. 3, p. 95, pi. xvii, fig. 4.
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evidently bounded by true walls, must be regarded as an organic deposition after

the manner of those figured in some species of Orthoceras by Barrande.

Hence it appears that whatever the species may be, it probably belongs to the

genus Orthoceras.

2. Genus—Actinocbbas, Bronii, 1837.

1. AcTiNOCBRAs? (Huronia) Crickii, n. sp. Plate IV, figs. 9? 10—12.

Descrij)tion.—Shell rather large, straight, tapering rather rapidly at the rate

of about 1 : 6. Section elliptic, having the siphuncle situated excentrically, rather

in front of the centre along the longer diameter, and considerably distant from

the centre along the shorter diameter. Chambers narrow, very slightly oblique,

and about one-sixth of the width of the shell in height. Septa shallow, convex,

somewhat steeper in front, and having a wide, very shallow bay or sinus on the side

farthest from the siphuncle. Siphuncle very large, about two-fifths the width of the

shell; consisting of a series of subturbinate or vasiform rosettes, rather wider than

high, which sometimes appear thickened by organic (?) deposits ; and containing in

its centre a slight free subcylindrical endosiphon. Endosiphon suddenly expanding

just below the top of each rosette into about four radiating horizontal tubuli,

which branch into minor tubuli near their extremities, are supported by ridges

below, and are more or less joined to each other by their lateral expansions.

Septa meeting the siphuncle only a little below its widest part, and enfolding its

lower portion .[? Surface (on the cast) showing a long longitudinal carina and signs

of rather distant alternating threads or strias, fig. 9.]

Size.—A specimen of twenty chambers is 80 mm. long by 25 mm. wide

;

another, of about eleven chambers, is 55 mm. long by 27 mm. wide.

Localities.—Of external casts, probably belonging to this species, are two

specimens from Top Orchard, three from Pilton Vicarage Well, and one from

Premington in the Barnstaple Athenseum ; one from Baggy in the Museum of

Practical Geology; two from Pilton in the Porter Collection; and two from

Barnstaple and one from the south-west of Sloly in the Woodwardian Museum.
Of natural sections showing the siphuncle there is one " from Yeotomes " in the

the Barnstaple Athenasum; one from Croyde and one from Barnstaple in the

Woodwardian Museum; and one from the Marwood Beds in the British Museum.
BemarJcs.—Most of the exterior specimens are very poor, and some are very

doubtful, and could hardly be identified specifically by themselves ; but from the

dimensions of their chambers and other points they appear most probably to

B
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belong to the same species as the remarkable natural sections last enumerated.

Signs o£ the ornament are only seen in a single specimen from Baggy, but they

appear sufficient to show its distinctness from the South Devon 0. laterale,

Phillips.

The internal arrangements seem peculiarly perplexing ; while they approximate

those oi Actinoceras,t\iey appear to present several characteristics strongly indicative

of the Lower Silurian genus Iluronia as differing from Actlnoceras itself, e.g. (1)

in the vasiform shape of the rosettes ; (2) in having the tubuli not in the centre

but at the summit of the rosettes ; (3) in the rosettes not being interseptal, but

sunk into the bases of the septa
; (4) in the sides of the siphunclo being probably

unsymmetrical, one side appearing as though it were more evenly nummuloid than

the other
; (5) in the siphuncle possibly not occupying a symmetrical position in

the shell. On the other hand, in the present species the septa and shell are

generally preserved, having only perished in one specimen, whereas in Huronia

they are hardly ever preserved.

Mr. Crick has most kindly taken much trouble in comparing these sections

with Cephalopods in the British Museum, and we together came to the conclu-

sion that they were so exceedingly like Ormoceras vertebratum, Hall,^= Ormoceras

Bayfieldi, Stokes,^ as in all probability to be congeneric. Hence the question arises,

as 0. vertebratum is the type of the genus Ormoceras, whether that genus ought to be

united to Actlnoceras after Foord or to Huronia. Mr. Crick regards Stokes's

type (which is in the British Museum) as very enigmatical, but its structure

seems to correspond with, and to be explained by, our specimens ; and it would

seem, if we read the present species correctly, that Ormoceras is only Huronia in

a different state of preservation, and that therefore Huronia has as much right as

Ormoceras to be classed as a synonym, or perhaps a group, of Actlnoceras.

The fact that in Huronia the siphuncle is almost always the only part

preserved, which is said to prove the extreme tenuity of the shell, does not seem

a bar against this, for it is easy to imagine that some species of the genus might

have had thinner shells than others, or that shells in a siliceous deposit might

have more easily perished than a limestone. Moreover in one of our own
sections the siphuncle is the only part preserved, and in the other three the shells

are retained in a very imperfect and indistinct condition. It may be noted that

Stokes has, on the same plate as his Ormoceras, figured two sections of Huronia,

which seem extremely like our fossils.

At the same time there can be no doubt that the general affinities of this

species to Actlnoceras are very great, and if the relationships to Huronia above

noted be verified by future specimens they will probably be found to be evidence

1 1852, Hall, ' Pal. N. T.,' vol. ii, p. 94<, pi. xix, figs. 1 a—j.

« 1840, Stokes, ' Geol. Trans.,' ser. 2, vol. v, pt. 3, p. 709, pi. Ix, fig. 1.



CONULARIA. 36

not that Huronia, as distinct from Actinoceras, existed in the Devonian, but that

Huronia itself is merely a condition or, at most, a group of the genus Actinoceras.

Taking these sections in connection with the probable indications of external

ornament, there seem to be sufficient characters known to warrant the suggestion

of a name for the species.

Affinities. — The large Orthoceras Ludense, Phillips (not Sowerby), from

these beds seems distinguished by its much greater size, wider chambers, and the

shape of its siphuncle.

Actmoceras striatum^ Sowerby ^
( = 0. lineale, de Koninck'), differs in having

much finer and more numerous equal lineations. It may be noted, however, that

in the Woodwardian Museum there are specimens from Mudstone Bay and from

Mawgan, which seem, in the few points visible, exactly like our fossils, and which

are there labelled Orthoceras striatum (probably on the authority of Prof . M'Coy).

A. subconicum, d'Orbigny,' is, as figured originally by Sowerby,* remarkably

like our sections, but has narrower chambers and more central tubuli.

Class—GASTEROPODA, Goldfuss, 1820.

1. Oeder—PTEROPODA, Guvier, 1798.

I. Family—Conulaeiidjj;, Walcott, 1890.

1. Genus—Condlaria, Soiverhy, 1818.

1. CoNULARiA DEFLBXioosTA, Sandhcrger ? Plate IV, fig. 13.

? 1847. CoNULAEiA DEFLEXicosTA, G. Sandlerger. Bronn's Jahrb., Ann. 1847, p. 16,

pi. i, fig. 6.

? 1853. — — Sandherger. Verst. Rhein. Nassau, p. 248,

pi. xxi, figs. 1, 1 a.

? 1879. — CONTINENS, var. eudis, Rail. Pal. N. T., vol. v, pt. 2, p. 215,

pi. xxxiv A, figs. 7, 8.

Bescrlption.—Shape probably a rather short pyramid. Faces without a central

groove, but probably with a deep (angular?) marginal channel. Striee distant,

1 1814, Sowerby, ' Min. Conch.,' vol. i, p. 129, pi. iviii
;
and 1888, Foord, 'Catal. Foss. Cepbal.,'

pt. 1, p. 190.

2 1880, de Koninck, 'Ann. Mus. Eoy. N. H. Belg.,' vol. v, p. 79, pi. xli, figs. 9—9c; and

pi. xliii, figs. 8—8 e.

3 1849, d'Orbigny, ' Prodrome,' vol. i, p. 2.

* 1839, Sowerby, in Murcbison's ' Sil. Syst.,' p. G42, pi. xxi, fig. 21.



36 DEVONIAN FAUNA.

about f mm. apart, elevated, coarse, sloping upward, and curving in the centre

so as sometimes to alternate and interlock at an angle of about 160°, or

sometimes to meet in a continuous curve ; alternating and interlocking at the

margins. Interstrial spaces about four times the width of the striae, transversely

but irregularly lineated inside, and showing signs of coarse crenulation within

immediately under the strise, and very j&ne oblique lines on the outer surface.

Locality.—One specimen from Pilton is in the Porter Collection,

Remarhs.—While this fossil gives abundant evidence that it belongs to the

genus Gonularia, it is insufficient for very definite determination. It is flattened

and too fragmentary to show its exact shape, and the inner surface is the only

part well displayed. At the same time several characters are more or less clearly

indicated. Besides the points which are at first sight apparent, there may be

observed signs of a deep angular grooving at the corners, and in one portion,

where the cast of the outside surface seems exposed, a very fine and oblique

lineation is visible, which may, however, be partly due to accident. The striae are

not perfectly regular, seventeen on one side of a face corresponding to twenty on

the other.

In the points observable it appears so closely to resemble G. defiexicosta,

Sandberger, that these seem sufficient reason to refer it (presumptively) to that

species.

G. continens, var. rudisy Hall, seems only to difi'er from Sandberger's figure in

being more strongly ornamented, and being rather shorter in shape, and in these

points perhaps more nearly resembles our specimen.

Affinities.—Of the species described by d'Archiac and de Yerneuil it seems

most nearly to resemble G. ornata^ but its striae are not so strongly angulated,

while those of G. Brongniarti, d'Arch. and de Vern.,^ are centrally continuous.

G. Salinensis, Whiteaves,^ has much coarser and fewer tubercles.

II. Family—Tentaculitid^, Walcott.

1. Genus—Tentaculites, Schlotheim, 1820.

1. Tentaculites conicus, F. A. Bomer. Plate IV, figs. 14, 14 a, 14 6.

1850. Tentaculites conicits, F. A. Bomer. Beitr. Harz., pt. 2, p. 80, pi. xii,

figs. 20 a, b.

1 1842, d'Archiac and de Verneuil, ' Geol. Trans.,' ser. 2, voJ. vi, pt. 2, p. 352, pi. xxix,

figs. 5, 5 a.

2 Ibid., p. 352, pi. xxxi, figs. Q—Q c.

» 1891, Whiteaves, ' Cont. Canad. Pal.,' vol. i, pt. 3, p. 244, pi. xxxii, figs. 9, 9 a.



TENTACULITES. 37

Description.—Test conical, rather elongate, regular, slightly oblique. Section

apparently circular. Rate of increase 1 in 3. Surface divided by about twenty-

two sharp, raised, slightly irregular annuli, which are not quite parallel near the

aperture ; with slightly concave, wide interspaces, which are finely and obliquely

striated from right to left (thus / / / ) when viewed with the apex at the bottom.

Size.—Height 7 mm., width at aperture 2-5 mm.

Locality.—A single specimen, mould and cast, from Top Orchard is in the

Barnstaple AthensBum.

Bemarlcs.—The specimen is somewhat crushed, so that it is not possible to be

certain that it was circular in section ; and from the roughness and decomposition

of the matrix the oblique striation can only be seen with great difficulty.

It is evidently a Tentaculite, and so closely approaches Tentaculites conicus,

F. A.. Romer, of the Wissenbach Slates, that I think it may probably be referable

to that species. The only difierences I can see are that the German fossil is slightly

more elongate, increasing at the rate of two in seven instead of two in six, and

that the striation is not seen in the figures. The latter is, however, so very minute

that it might very well not have been noticed, and in specimens from Wissenbach in

the British Museum, Mr. Crick and I discovered a similar striation, though it seemed

direct rather than oblique. The former difference is probably due to the English

shell being a little flattened out. I therefore have little doubt that they are

identical.

Affinities.—This is distinguished from Tentaculites tentacularis, Phillips, sp.,

by its very much lower rate of tapering.

T. subconicus, Geinitz,^ is much narrower, increasing at the rate of two in

eleven, but Geinitz hesitates whether to regard it as more than a variety. He
states^ that T. anmdatus, Schlotheim,^ is very much larger, and that Schlotheim's.

fig. 8 a is Silurian, but fig. 8 6 is Devonian.

Orthoceras Ausavense, Steininger, is considerably larger and more elongate,.

but is otherwise very similar in general appearance.

T. durus, Ludwig,* seems narrower and larger.

T. acuarius, Richter,^ as given by Kayser,® has fewer annuli, and the striae are-

longitudinal, not oblique.

1 1853, Geinitz, ' Verst. Grauwack. Saschen,' pt. 2, p. 73, pi. xix, fig. 15.

2 Ibid., p. 73.

3 1820, Schlotheim, ' Petrefact.,' p. 877, pi. xxix, fig. 8 a.

* 1864, Ludwig, ' Palseontograpli.,' vol. xi, p. 818, pi. 1, figs. 8 a, b.

^ 1854, Eichter, ' Zeitscli. Deutsch. Geol. Gesell.,' vol. vi, p. 285, pi. iii, figs. 3—9.
* 1878, Kayser, ' Abhandl. Geol. S|;ecialk. Preuss.,' Band ii, pt. 4, p. 112, pi. xxxi, fi(^s. 1 ,3..
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Suh-genus—Coleolus, Hall, 1879.

Shell tubularly conical or slightly curved, very elongate; walls rather thick,

smooth interiorly, annulated with transverse or oblique striae or rings externally.

It is very doubtful whether there is any reason for separating this group from

Tentaculites proper, on account of its smooth, simple interior, thicker walls, &c.

2. Tentaculites (Coleolus?) tentacularis, Phillqjs, sp. Plate IV, fig. 15.

1841. Obthoceeas tentaculaee, Phillips. Pal. Foss., p. 112, pi. xliii, figs.

210 a—e.

? 1845. Tentaculites tenuis, Keyserling. Wissensch. Beob. Petschora-Land,

pp. 272, 273.

? 1850. — TENUiciNCTUS, F. A. Romer (pars ?). Beitr. Harzgeb.,

pt. 1, p. 28, pi. iv, figs. 19 a ?, b.

? 1853. — — Sandberger. Verst. Eheiu. Nassau, p. 250,

pi. xxi, fig. 13.

? 1887. — — Tschernyschetv. Mem. Com. Geo)., vol. iii,

No. 3, p. 42, pi. vii, fig. 14.

Description.—Test very elongate, conical, circular in section, increasing at the

rate of about 1 : 20, internally smooth, externally banded by very numerous,

regular, elevated, rather distant annuli, about five or seven in a space equal to

width, and with a few finer irregular strise. Structure rather thick.

Size.—An imperfect specimen is 15 mm. long and 2 mm. in diameter.

Localities.—A slab in the Porter Collection contains six imperfect specimens

from Pilton. Phillips quotes it from Baggy Point and from Meadfoot (near

Torquay).

BemarJcs.—These specimens are evidently identical with Phillips's North

Devon shell, though the annuli are generally closer. He regards it as an

Orthoceras, because he considered that he saw septa in some of the specimens.

He remarks, however, " that they are not satisfactory in regard to the siphunclc

and septa," and he does not state whether it was in the North or the South

Devon specimens that he observed these appearances. I should have very great

difficulty in regarding those fossils which I have examined as Cephalopods, both

on account of the thickness of their walls and the smooth simple casts of their

interior, which show no signs of septa. The lines indicating septa in Phillips's

figure might, I think, easily be accounted for by the shrinkage of sediment in a

long tube. Septa, however, exist near the apical end of T. attenuatus, Hall.^

1 1889, Nicholson and Lydekker, 'Manual Palseont-.,' vol. i, p. 809, fig. 725.
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T. tenuicinctus, F. A. Romer, has often broader rings, i. e. only four in a space

equal to tlie width, but in other respects seems to agree, as far as can be judged

by Romer's figure. As given by Sandberger and Tschernyschew, it is so very much

smaller than the English fossil that it is unliJcelij to be identical.

Affinities.— T. glaber, Trautschold,^ is very similar in shape and arrangement,

but the annuli are so fine that the fossil is said to have the appearance of a

Bacfrites or a crinoidal tentacle.

Orthoceras, n. sp., Holzapfel," may be compared as being similar in ornament,

but considerably larger.

2. Oeder—PROSOBRANCHIA, Milne-Echvards, 1848.

There seem indications of a considerable number of univalves in the Pilton

beds, especially in one or two bands near the base, where some minute species

occur in considerable abundance. In the Marwood zone only two species are at

present known to have existed.

I. Family—Pseudomelaniid^, Fisclter, 1887.

1. Gemis—Macrochilina, Bayle, 1880.

1. Macrochilina tuebinba, n. sp. Plate V, figs. 1, 2.

Descri])tion.—Shell small, elongate, turbinate, of three or four volutions.

Spire equal to half the height of the shell, convex, the upper whorls being smaller

in proportion than the lower. Suture simple, shallow. Whorls much exposed,

very broad, convex, arching out from the upper suture, flattened on the back,

and slightly incurving to the lower suture. Shell-structure very thin. Surface

smooth.

Size.—A defective specimen is 16 mm. long and 8 mm. wide.

Localities.—In the Barnstaple Athenaeum is a specimen from Kingdon's,

Shirwell, and another from Vicarage Well, Pilton.

Remarhs.—This species, though imperfectly known, appears characterised by

its turbinate form, resulting from the increasingly disproportionate diminution of

its spire, and by its very broad whorls. The surface is shown to be smooth by a

small fragment of shell remaining on the figured specimen from Shirwell.

1 1881, Trautscbold, ' Dev. Foss. Schelong,' p. 5, pi. v, fig. 5.

2 1882, Holzapfel, ' Palseontographica,' vol. xxviii, p. 247, pi. xlvii, fig. 5.
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Affinities.—It appears to be nearest to M. elevata, Wliidborne,^ from Lummaton,
but to be distinguishable by its still broader whorls, and turbinate instead of

conical spire.

Mr. Roberts seems to have been inclined to identify it with Loxonema lindiim,

Phillips, sp. ;^ but it appears separable from that shell by its broader and more

exposed whorls, its loftier spire, and its smooth surface.

It is very distinct from all the Carboniferous shells described by de Koninck.

2. Macrochilina pusilla, n. sp. Plate V, fig. 3.

Description.—Shell very small, rather elongate, of four or five volutions.

Spire conical, elevated, turrited, less than half the height of the shell. Suture

rather deep and subacute. Whorls narrow, very much exposed, rapidly

increasing, convex on the shoulder, rather flattened on the back, and curving in to

the lower suture. Body-whorl large, diffuse, subglobose, rapidly narrowing in

front. Surface smooth.

Size.—Height 3 mm., width 2 mm.
Localities.—There are two specimens from Pilton and one from Fraukmarsh

in the Porter Collection, and one from Upcott Arch Quarry in Miss Partridge's

Collection.

Bemarlcs.—It is of course possible that these minute shells may be the fry of

a larger species, but I know of none with which there is reason to identify them.

It seems to me, therefore, that they must be regarded as a new form.

Affinities.— It appears to have a higher spire and less enveloped whorls

than M. imhricata, Sowerby, sp. ;^ more convex and less enveloped whorls than

M. suhimbricata, d'Orbigny, sp. ;* and much narrower whorls than any of the

other South Devon species.

It seems to have a higher spire than M. monodontiformis , de Koninck,^ and a

wider body-whorl than M. minor, de Koninck.^

1 1891, vol. i, p. 170, p]. xvii, figs. 11—12 a.

2 Ibid., p. 170, pi. xvii, fig. 13.

•^ Ibid., p. 164, pi. xvii, figs. 1—4.

* Ibid., p. 166, pi. xvii, figs. 5—7.
5 1881, de Koninck, ' Ann. Mus. Eoy. H. N. Belg.,' vol. vi, pt. 3, p. 28, pi. iii, figs. 32, 33.

« Ibid., p. 35, pi. iii, figs. 28, 29.
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2.' Genus—Loxonema, Pfiillips, 1841.

1. Loxonema Hallit, n. sp. Plate V, fig. 8.

Description.—Cast small, elongate, tapering, of seven or eight whorls. Spire

conical, much larger than the body-whorl. Sutures very slight. Whorls nearly

flat and very broad. Apex acute. Surface apparently smooth.

Size.—Height about 12 mm. ; width about 4 mm.
Localitij.—One specimen from Vicarage Well, Pilton, is in the Barnstaple

Athenaeum.

BemarJcs.—This appears to be an almost perfectly conical shell, the sutures

being very slightly indented, and the whorls obliquely flattened. Though the

only specimen is in a very poor and rather crushed condition, it seems to give

sufficient evidence of its distinctness from any other Devonian forms with which

I am acquainted.

Affinities.—It comes very near in general shape to the Carboniferous

Loxonema leviusculum, de Koninck,^ but differs in having considerably broader and

fewer whorls, and probably a larger body-whorl. Its mouth is not preserved, so

that its genus can be only decided by its general affinity to other species ; and as

numerous similar shapes are referred by de Koninck to Loxonema, I have placed it

in that genus.

It bears considerable resemblance to Macrochilina ejecta," from South Devon,

especially in the breadth and flattening of its whorls, but differs in its more

elongate spire.

2. Loxonema trochleatum, Milnster, sp. Plate V, figs. 4, 4 a, 5, 5 a.

1840. TuREiTELLA TKOCHLEATA, 3Iiinster. Beitr., pt. 3, p. 88, pi. xv, fig. 18.

1843. Loxonema sueulata, F. A. Homer. Verst. Harzgeb., p. 31, pi. viii, figs.

12, 12 a.

1853. — — Sandlerger. Verst. Eheiu. Nassau, p. 229, pl.'^xxvi,

fig. 10.

Description.— Shell very small, many-whorled, slowly increasing, aciculate.

Whorls nearly as broad as high, with a narrow, oblique, flat rim under the suture,

^ 1881, de Koninck, ' Ann. j\1us. Eoj, H. K. Belg.,' vol. vi, p. 44, pi. iv, ligs. 28, 29.

2 1891, Whidborne, ' Dev. Fauna,' vol. i, p. 170, pi. xvii, fig. 13.

r
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which is bounded by a blunt angle at tlie shoulder, the rest of the whorl being

gently convex. Surface smooth, shell-structure rather thick.

Sile.—An imperfect specimen is 6 mm. long and 2 mm. wide.

Localltij.—In the Barnstaple Athenseum are two specimens from Kingdon's,

Shirwell, and one from Vicarage Well, Pilton.

Bemarks—These specimens are portions of an extremely elongate shell, which

increases very slowly, the diameter of the highest remaining whorl being more
than half that of the fifth below it. As far as can be seen they exactly correspond

with the species described by Sandberger, which, as stated by him, is a synonym
of TnrriteUa trochleata, Miinster. The latter shell, he says, is different from

Tiivhonilla trochleata, Geinitz,^ which certainly seems to have narrower and

more convex whorls than our specimens.

To Romer's own shell they bear less likeness, as that is described as finely

striated on the body-whorl, and has perhaps even broader whorls. As, however,

the body-whorls of our specimens seem lost, and the surface of the shell is in

rather obscure preservation, and as Sandberger distinctly describes the whorls as

smooth, there appears to be no reason to separate them on that account.

A kindred specimen in the Woodwardian Museum from west of Saunton Court

is noteworthy, though it is too poor for identification. Three or four whorls are

seen, which increase much more rapidly in height than in width, so that the

lower whorls are one and a half times as high as wide. Possibly it is only a

distorted variety of the present species, but it presents great similarity to species

of the genus Suhulites, to which it may perhaps belong.

Affinities.—The very similar specimen figured by Frech'^ appears from his

description to be a Murchisonia, having a sinus-band.

3. LoxoNEMA PRiscuM, Milnster, sp?

1891. LoxoNEMA PEiscuM, Whidbome. Dev. Faun., vol. i, p. 181, pi. xviii,

figs. 17—19.

Localities.—There are several small specimens in the "Woodwardian Museum

from the west of Saunton Court.

Remarks.—These specimens, which are in a very poor state of preservation,

seem very similar to the fossils from Lummaton and Wolborough, which I have

referred to this species.

Ajfinities.—They differ from the Shirwell specimens referred to L. trochleatum

1 1853, Geinitz, ' Verst. Grauw. Sachs.,' pt. 2, p. 42, pi. xi, fig. 7.

2 1887, Freeh, 'Zeitsch. Deutsch. Geol. Gesell.,' vol. xxxix, p. 730, pi. xxviii, fig. 1.
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in being mucli shorter shells with fewer, narrower, and more rapidly increasing

whorls.

Their smooth surface at once distinguishes them from L. Hennahianum,^ to which

they have been referred, as well as from Holopella antiqua, Goldfuss/ sp., which I

formerly confused with that shell. Since describing certain Lummaton fossils
^

under the name of H. Sennaliiana, Sowerby, I have seen the type specimen of that

species in the Museum of the Geological Society, and find that it is evidently distinct

from them. It is very much more coarsely ribbed than they are, and is more

nearly akin to L. nexile^ Phillips. Those Lummaton shells ought therefore to bear

the name Holopella antvjna, Goldfuss, sp., instead of H. Hennahiana, Sow., which

must be restricted to the Plymouth species.

4. LoxoNEMA ANGLicuM, d'Orbignij. Plate V, fig. 6.

1841. LoxoNEMA ETTGiFERA, FkHUps. Pal. Toss., p. 101, pi. xxxviii, fig. 188.

1849. — ANGLiCA, d^Orhigny. Prodrome, vol. i, p. 62.

1867. — EUGiFEUUM, Trenhner. PalJiont. Novitat., pt. 1, p. 11, pi. i,

fig. 19.

1884. — — Clarke. Neues Jahrb. f. Min., Beil.-Band 8,

p. 366, pi. V, figs. 24, 25.

1895. — BUGiFEEA, Venukoff. Syst. Dev. Chaine des Mongodjares,

p. 153, pi. iii, fig. 12.

Description.—Shell large, many-whorled, subiilate, very elongate, with

apparently rather undulating sides to the spire. Apex aciculate. Spire consisting

of ten or eleven very broad whorls, which are higher than the width of the shell

near the apex, and gradually diminish in ratio, so that the height of the tenth

whorl is about two-thirds of its width. Suture simple, shallow, obtuse. Whorls

sloping from the suture in a sigmoid curve, the upper part being slightly and

obliquely concave, and the lower part wide and convex ; ornamented with about

twelve very large, prominent, transverse, rounded ribs, which are largest in the

central parts of the whorl, and are rather oblique and slightly sigmoid, and so

arranged that they frequently form continuous ribs down the spire. " Mouth

roundish."

Size.—A specimen in the Museum of Practical Geology measures 45 mm. high

by 11 mm. wide.

Localities.—There are four specimens from Braunton Down in the Museum of

Practical Geology, and one from Frankmarsh in Mr. Hamling's Collection. A
very poor cast from Kingdon's in the Barnstaple Athenseum appears to belong to

this species.

1 1840, Sowerby, ' Geol. Trans.,' ser. 2, vol v, pt. 3, pi. ivii, fig. 22.

2 1844, Goldfuss, ' Petref. Germ.,' vol. 3, p. 110, pi. cxcvii, fig. 14.

3 1891, Whidborne, ' Dev. Fauna,' vol. i, p. 228, pi. xviii, figs. 16, 16 a.
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BemarJcs.—This beautiful species is well described and represented by Phillips

in the ' Pal. Foss.,' but it appears to be distinct from the Yorkshire L. rugiferum

(Ph.),^ with which he identifies it. It is distinguished by the fact that the ribs are

continuous over the whole surface in the adult shell, as well as in the young form.

This distinction is observable even in Phillips's own descriptions of his two shells.

The evanescence of the upper part of the ribs in adult shells in the Carboniferous

species is still more clearly seen in de Koninck's figures,^ who separates the

.Devonian form from it on the authority of d'Orbigny under the name of

L. anglicum. On the other hand, in all the Devonshire specimens of L. anglicum,

even in the largest which I have seen, the continuity of the ribs is clear ; and

these ribs also seem slighter, more continuously uniform in size, and rather more

flexuous. The same characters are shown by both Clarke's and Trenkner's figures

of the German Devonian shell.

At the same time the two forms have many characters in common, and it is

quite possible that the examination of a larger series of examples than we have at

present might break down the line of distinction between them.

Affinities.—L. angulosum, F. A, Romer,^ is a shorter, fewer-whorled shell, with

more arching ribs.

Holopella moniliformis^ F. A. Romer,* differs in having its ribs twice as

numerous, and twice as fine.

II. Family—Naticid^, Forbes, 1838.

1. Genus— 'Naticofsis, M'Cot/, 1844.

1. Naticopsis Hallii, n. sp. Plate V, figs. 11, 12, 13?

Description.—Shell rather small, subglobose, rather oblique. Spire low.

turbiniform, consisting of between three and four rapidly increasing convex

volutions, which are less than half exposed. Sutures shallow, obtuse. Body-

whorl more than two-thirds the total height of shell, voluminous, convex. Mouth

pear-shaped, longer than wide, entire, acute behind. Inner lip sigmoidal,

somewhat produced below, where it forms a spurious columella, and covered with

a spreading callosity. Umbilicus apparently closed. Surface smooth.

1 1S3S, " Melania rugiferay Phillips, ' Geol. Torks.,' vol. ii, p. 229, pi. xvi, fig. 20.

2 1881, de Koninck, ' Ann. Musee Eoy. d'Hist. Nat. Belg.,' vol. vi, p. 59, pi. vi, figs. 12, 13.

8 18.50, F. A. Romer, ' Beitr. Harzgeb.,' pt. 1, p. 3, pi. i, fig. 5.

* 186G, ibid., pt. v, p. 8, pi. xxxiv, figs. 5ffl, h.
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Size.—Two specimens measure respectively 14 mm. high by 12 mm, wide, and

18 mm. high by 16 mm. wide.

Localities.—In the Barnstaple Athenaeum are two casts and one mould from

Sloly, and in the Museum of Practical Geology, seven casts from the Marvvood

beds, and four from " Pilton beds, Croyde Bay," besides another poor specimen

from Grojde, which appears to have come from a higher horizon. A minute cast

(fig. 13) from the Cucullsea beds of Baggy Point, in Mr. Hamling's Collection,

which has a very low spire, seems to be the young form of this species.

Remarks.—These fossils have been variously referred to Natica meriddonalis,

Macrocheilus imbricatum, and Pleurotomaria, but they certainly have nothing to do

with either. With two exceptions they have a red ferruginous matrix, indicating

that they came from the top of the Sloly beds. The surface is seen from the mould

to be distinctly smooth. The shape of the mouth is well shown in some specimens,

the outer lip curving regularly to the front, until it meets the inner lip, where it

curls round, forming the free margin of a long oblique cylinder of shell, which is a

kind of spurious columella. The height of the spire is rather variable, and

probably increases with age. This species is named after Townshend M. Hall,

Esq., F.G.S., who made the Collection now in the Barnstaple Athenseum.

Affinities.—It is easily distinguished from N. meridionalis, Phillips,^ by its

smoothness, and its greater size and shortness.

Natica striolata, F. A. Romer,*^ diflPers in being finely striated, and in having a

rather higher spire.

Natica purpura, F. A. Romer,* is much more elongate, and has a much higher

spire.

Naticopsis elegantida, (Ehlert and Davoust* (which appears to agree generically),

is very similar to the young form of our shell, but seems distinguished by having

transverse and also fine longitudinal strias.

2. Genus—Natica, Adanson, 1757.

1. Natica? meridionalis, Phillips. Plate V, fig. 14.

1841. Natica meridionalis, Phillips. Pal. Foss., pi. xxxvi, fig. 173.

Description.—" Shell small, with equidistant undulations, which are most

prominent on the upper part of the whorl, and pass thence in a directly longitudinal

direction " (Phillips).

1 18il, Phillips, ' Pal. Foss.,' p. 94, pi. xxxvi, fig. 173.

2 1850, F. A. Eomer, ' Beitr. Harz.,' pt. 1, p. 33, pi. v, fig. 7.

3 Ibid., pt. 1, p. 34, pi. V, fig. 8.

* 1880, (Ehlert and Davoust, ' Bull. Soc. Geol. Fr.,' ser. 3, vol. vii, p. 712, pi. xv, figs. 3—3 c.
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Size.—Height 2 mm., width 1'5 mm.
Localities.—Baggy {vide Phillips). One or two small casts from Ironpost,

near Dulverton, in my collection, appear to belong to this species.

BemarJcs.—I have not met with any undoubted specimens of this shell, but the

above-mentioned casts probably belong to it. They are globose shells with half-

exposed, quickly-increasing whorls, which (in the cast) are convex on the shoulder

and nearly fiat on the broad back. They agree with Phillips's figure in dimensions,

except that perhaps they are slightly wider.

Affinities.—From Naticopsis HallH they differ in being much smaller, less

oblique, and more elongate and turrited.

III. Family.—Capdlid/e, Fleming, 1828.

1. Genus.—

C

apulus, Jlfo?i^/or^, 1810.

1. Capulus eostratus, Trenlcner? Plate V, fig. 15? 16.

? 1867. CAPrLTTs ROSTKATUS, Trenkner. Palaont. Novit., pt. 1, p. 12, pi. i,

fig. 22.

1891. — — ? Whidhorne. Devon. Faun., vol. i, p. 207, pi. xx,

figs. 6—8.

Locality.—One or perhaps two small specimens are in the Porter Collection

from Pilton.

Bemarhs.—Mr. Porter's specimen undoubtedly agrees, I think, with

Wolborough and Lummaton fossils referred by me to this somewhat doubtful

species. The body-whorl is deeply concave below and very much flattened.

The apex would seem to be much closer to the plane of the mouth than it is

in the South Devon specimens.

A very similar specimen was found by Dr. Hicks and myself at Freshwater

West, Pembrokeshire.

2. Capulus terminalis, Whidhorne. Plate V, figs. 17, 17 a.

? 1885. Capulus dormitans, Maurer. Abhandl. Grossli. Hessisch. Geol. Laades.,

vol. i, pt. 2, p. 239, pi. X, figs. 14, 14 «.

? 1885. — Hainensis, Maurer. Ibid., p. 239, pi. x, figs. 16—20.

1890. — TERMiNALis, WMdlome. Devon. Fauna, vol. i, p. 211, pi. xx,

fig's. 16, 16 a.
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Locality.—There are two specimens in the Porter Collection from Pilton.

Remarks.—One of Mr. Porter's specimens is a fine though slightly distorted

cast, and appears accurately to agree with the South Devon form. The second is

a mould, and is consequently doubtful, as the shape of the upper part of the whorl

is hidden.

The English fossils closely resemble and are midway between Maurer's two

species, C. dormitans and G. Sainensis. These two species seem to differ only in

the length of the body-whorl, and the latter of them itself is seen to vary

considerably in that particular. If the three forms are identical, G. dormitans

would be its rightful name. It may, perhaps, be well for the present to leave

them unblended, as in the upper part of the inner side of the English specimens

is a strong longitudinal fold not seen in the German specimens, and we have not

at present sufficient material to show whether this is an accidental or permanent

character.

3. Capulus compeessus, Ooldfuss, sp. Plate V, figs. 18, 18 a.

1891. Capulus compeessus, Whidhorne. Dev. Faun., vol. i, p. 209, pi. xx, figs.

9—11.

1895. PtATXCEEAS coMPEESSUir, Kayser. Ann. Soc. G-eol. Belg., vol. xxii, p. 184,

pi. iv, figs. 1—3.

1895. — — Holzapfel. Abhandl. k. Preuss. Geol. Landes.,

n.s. pt. 16, p. 176, pi. xi, figs. 5, 6, 9 ; pi. xiv,

figs. 8—11 ; and pi. xv, figs. 1—3.

Size.—Height 8 mm., width 17 mm., depth 17 ram.

Localities.—In the Barnstaple Athenaeum are three casts from Top Orchard,

Croyde Bay, and Pilton respectively.

Remarks.—These specimens are not very clear, being too much crushed and

obscured by matrix to be easily identified. In its present condition the best

preserved specimen so closely resembles G. compressus, especially as figured by

Kayser from Belgium, that it seems most probable that they are identical.

Affinities.—From South Devon specimens of C. rostratus, Trenkner, it differs

by its less flatness, by the concavity of its lower side, and by indications of longi-

tudinal folds near the mouth. It is quite possible that, as Holzapfel asserts, G.

rostratus may prove to be only a variety of G. compressus ; but I can by no means

follow him in uniting such totally distinct shells as Diaphorostoma (= Platyo-

stoma) ? sigmoidale, &c., with the latter species.
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G. ZincJceni, F. A. Romer/ as given by Barrois,^ has a less incurved and

rounded apex, and a much more rapidly increasing whorl.

2. Sub-genus—Oethonychia, Eall^ 1843.

1. ORTHONycHiA ROTUNDA, u. sp. Plate V, figs. 19, 19 a.

Description.—Shell rather large, elevated, campanulate, not involute. Apical

extremity small, bent forward ; the perpendicular from the apex to the plane of

the mouth falling within the aperture at one-third of the diameter from its front or

inner side. Whorl very rapidly expanding, indented by four indistinct shallow

depressions, which run from near the apex to the corners of the mouth. Mouth

very wide, expanding, sub-quadrate, considerably wider than long, with a rather

undulating margin, which is lobed by the indistinct concavities at the corners.

Surface apparently rather irregular, and covered with coarse undulating growth-

lines.

Size.—Height 24 mm. ; width across mouth 26 mm., from mouth to apex

15 mm.
Locality.—A single specimen from Pilton is in the Porter Collection.

BemarJcs.—This fossil, while approaching Orthonychia quadrangularis, mihi,^

from South Devon, appears to differ specifically by having a more central and

recurved apex, a more oblique inner side, a rougher surface marked with undulating

growth-lines, and a less quadrate mouth, which is undulated by several concavities

round the margins. The apex itself is defective both in the mould and cast of our

specimen.

Affinities.—It approaches Platyceras duhium, Barrels, "^ but seems to differ in

being less transverse and less botryoidal, and in having a recurved apex.

2. Orthonychia acuta, F. A. Bonier, sp. Plate V, figs. 20, 21 ; and Plate VI,

figs. 1, 1 a, 2, 2 a.

1855. ACEOCULIA ACUTA, F. A. Burner. Beitr. Harzgeb., pt. 3, p. 6, pi. ii,

fig. 11.

1855. — BiscHOFii, F. A. Bomer. Ibid., pt. 3, p. 6, pi. ii, fig. 10.

1 184.3, F. A. Eomer, ' Verst. Harzgeb.,' p. 17, pi. vii, fig. 4.

2 1889, Barrois, ' Mem. Soc. Geo). Nord,' vol. iii, p. 197, pi. xiii, figs. 6—6c.

3 1891, Wliidborne, ' Devon. Faun.,' vol. i, p. 223, pi. xxi, figs. 8—8i.

* 1889, Barrois, ' Mem. Soc. Geol. Nord,' vol. iii, p. 191, pi. xiii, figs. 1 a, h.



ORTHONYCHIA. 49

1858. Captjlus acutus, Giebel, Sil. Faun. TJnterharz., p. 18, pi. iii, figs. 14,

17, 18.

1858. — BiscHOFii, Gielel. Ibid., p, 19, pi. iii, figs. 1, 3, 13.

1858. — ACUTTSsiMirs, Giebel. Ibid., p. 19, pi. iii, fig. 9.

? 1858. — SELCANus, (rieJe^. Ibid., p. 20, pi. iii, fig. 8.

1861. Plattceeas conicum. Hall. Desc. New Species Fos., p. 3.

1861. — QUiNCYENSis, McChesney. Desc. New Palseoz. Foss., p. 90.

1865. — _ _ Ibid., Illust., pi. vi, figs. Qa, h.

1867. — QUiNCTENSE, McChesney. Trans. Chicago Acad. Sci., vol. i,

p. 49, pi. vi, fig. 6.

1868. — (Oethontchia) QuiNCTENSE, Jfec^-awri? TFor^/ien. Geol. Surv.

Illinois, vol. iii, p. 510, pi. xv,

figs. 5 a, b.

? 1868. — — SUBPLICATUM, Meek and Worthen. Ibid.,

p. 457, pi. xiv, figs. 4 a'

—

c.

? 1868. Capulus conicus, Trenkner. Paleont. Novitat., pt. 2, p. 21, pi. vii, fig. 14.

1878. — HEKCXNicus, Kayser. Abhandl. G-eol. Specialk. Preuss, Baud 2,

pt. 4, p. 89, pi. xiv, figs. 1—14 ; and

pi. XV, figs. 10—11 b.

1879. Plattceeas (OETnoNXCHiA) conicum, Hall. Pal. N. Y., vol. v, pt. 2,

p. 3, pi. i, figs. 13—23.

? 1885. — SELCANUS ?, Maurer. Abhandl. Grossh. Hessisch. Greol. Landes.,

vol. i, pt. 2, p. 242, pi. X, figs. 23, 24.

1889. Platyceeas acutum, Barrois. Mem. Soc. Geol. Nord., vol. iii, p. 198,

pi. xiii, fig. 7.

1889. — ACUTissiMUM, Barrois. Ibid., p. 199, pi. xiii, fig. 8.

1889. — heecywicttm, Barrois. Ibid., p. 189.

? 1889. — SELCANTJM, Barrois. Ibid., p. 190, pi. xii, fig. 7.

? 1889. — DUBIUM, Barrois. Ibid., p. 191, pi. xiii, fig. 1.

1893. — CULTELLUS, TscJiemyschew. Mem. Com. Geol., vol. iv, No. 3,

p. 157, pi. i, fig. 27.

Description.—Shell elongate, not involute, very variable. Apex blunt, vertical,

situate somewhat in front of the perpendicular from the centre of the plane of the

mouth. Whorl more or less conical or fusiform, increasing with variable rapidity,

and generally bearing several concavities and convexities, which radiate from the

apex, and which render the oral margins irregularly lobate. Mouth large, sub-

oval. Surface apparently marked by indistinct growth-lines.

Size.—Height 12 mm., width 12 mm.

Localities.—There is a specimen from Sowden, near Barnstaple, and one from

Top Orchai'd, in the Barnstaple Athenseum ; another from Top Orchard in the

Woodwardian Museum ; and three, respectively from Pilton, Fremington, and

Marwood Parish, in the Porter Collection.

BemarJcs.—The above specimens vary very greatly in shape. No two of them

G
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are alike, and the great difference in apical height may be seen by comparing the

two first figures on PI. VI. No doubt this is partly due to pressure during

fossilization, but the amount of natural variation was evidently very great.

Nevertheless, there do not appear to be any definite characters by which any of

them might be specifically distinguished from the rest, and there seems every reason

to suppose that they all belong to a single very variable species.

This view is borne out by a comparison with the foreign forms described by

J^. A. Romer, with which our English specimens evidently agree. They are shown

by Kayser to form part of an extremely variable species, to which he gives the

name G. hercynicus, but which, as it appears to me, the laws of nomenclature oblige

us to call either G. Bischofii or G. acutus. The limits which Kayser assigns to his

species are still wider than those shown by our Pilton specimens. There is no

English evidence of the elongate G. acutissimus or the smooth G. selcanus which he

includes among its varieties. Even, however, excluding the two latter forms, the

variation of the German shell is fally as great as ours.

Barrois, it is true, re-divides Kayser's species, but he intimates that he does so

simply on artificial grounds, and it seems possible that some of his other forms,

besides those enumerated above, may also belong to it.

Tschernyschew's P. cuUellus is a flattened form almost exactly like the

specimen here figured on PI. V, fig. 20, and cannot possibly be specifically dis-

tinct from that shell.

G. conicus, Hall, seems exactly to correspond.

The American Carboniferous form Platyceras quincyense, McChesney, appears

to have its base more oblique, so that the front margin seems perpendicular to it.

This, if not a mere accident, is possibly not more than a varietal diff'erence. It

seems to fall well within the limits of the present species, but its apex is unknown.

One of Mr. Porter's Pilton specimens is interesting from the fact that it is

attached to, and seems totally to envelope, a specimen of Actinocrinus Porteri.

Affinities.— Platyceras Lorieri, de Verneuil/ is distinguished by its whorl being

much more incurved and considerably overhanging the inner margin of the mouth.

Platyceras dentalium, Hall,^ differs by having the longitudinal ribs and furrows

twisted instead of straight.

Gapuhis quadratus, Maurer,'^ seems distinguished by its quadrate section, its

sharp apex, and its perpendicular inner side.

1 1850, de Verneuil, ' Bull. Soc. Geol. Pr.,' ser. 2, vol. vii,p. 779 ; and 1881, (Ehlert, 'Mem.- Soc.

Geol. Fr.,' ser. 3, vol. ii, p. 14, pi. ii, figs. 1 a—d.

2 1861, Hull, • Desc. New Species,' p. 1 ; and 1879, Hall, ' Pal. N. Y.,' vol. v, pt. 2, p. 2, pi. i,

figs. 3— 8 ; and 1881, (Ehlert, ' Mein. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 15, pi. ii, figs, 2 a—c.

^ 1885, Maurer, ' Abhandl. Grossb. Hessisch. Geol. Landes.,' vol. i, pt. 2, p. 243, pi. x, figs.

26—28.
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The Carboniferous G. rectus, de Ryckholt/ approaches so close as to show no

points of difference in the original figure ; but, as given by de Koninck/ who unites

with it G. corpuratus, de Ryckholt,^ it is distinguished by having a sharper, more

regular and curved apex, and a convex back. De Koninck^ also doubtfully joins

to it G. subpUcatum, Meek and Worthen, which seems indistinguishable from low

forms of the present shell.

IV. Family—Soalariid.e, Broderip, 1839.

1. Genus—Hglopell.v, M^Coy, 1852.

1. HoLOPBLLA TENUisuLCATA, Sandhergev. Plate V, fig. 7 ; and Plate VI, figs. 3, 3 a.

1891. HoLOPELLA TENUISULCATA, WMdlome. Dev. Fauua, vol. i, p. 255,

pi. xvii, fig. 20 ; aad pi. xviii, fig. 10.

Size.—Length 24 mm., width 10 mm.
Localities.—Three specimens from Kingdon's, Shirwell, are in the Barnstaple

Athenaeum.

JSemar/uS.—These fossils, though almost entirely in the form of casts, seem

undoubtedly to correspond with the South Devon shell. A small portion of the

surface remaining on one of them shows the oblique transverse striae characteristic

of the species.

2. Genus—Aclisina, de Eoninch, 1881.

This genus was formed by de Koninck for elongate shells with convex

spirally striated walls ; oval mouth ; smooth, entire, and unexpanding outer lip ;

slightly thickened and unbent columella; and imperforate axis.

He distinguishes it from Murchisonia by the absence of a sinus-band ; from

Loxonema by its spiral strise ; from Tnrritella by its more convex whorls and

deeper suture ; and from Aclis by its simple columella.

1 1867, de Eyckholt, 'Melange Pal.,' pt. 1, p. 36, pi. i, figs. 5, 6.

2 1883, de Koninck, ' Ann. Mus. Roy. H. S. Belg.,' vol. viii, pt. 4, p. 171, pi. xlvi, figs. 14—16,

23, 24.

^ 1867, de Eyckholt, ' Melange Pal.,' pt. i, p. 38, pi. i, figs. 11, 12.
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1. AcLisiNA LONGissiMA, n. sp. Plate V, fig. 10.

Description.—Shell minute, aciculate, of very numerous whorls. Whorls nearly

evenly convex, very narrow, very slowly increasing, much exposed. Sutures

simple, rather deep. Ornament consisting of six fine, acute, elevated, distant,

spiral threads, placed at equal distances on the whorl, and separated by wide

concave interspaces.

Size.—A fragment with seven whorls is about 3 mm. long.

Localitij.—There is a specimen showing seven whorls in the Porter Collection

from Pilton.

Remarks.—This tiny fossil differs from M'Coy's description of Loxonema

polygyratum,^ from the Yellow Sandstone Group of the Irish Carboniferous, by

having six ridges instead of five, by having narrow whorls, and by being still

more aciculate. De Koninck regards that species as belonging to Aclisi^ia, and

not to Murchisonia.

Affinities.—Aclisi^ia multicristata, ffihlert,^ is distinguished by having decidedly

more numerous spiral ridges.

From Murchisonia similis, Trenkner,^ it differs in being much more aciculate

and having more numerous ridges.

V. Family—Solaeiid^, Chemt, 1859.

1. Genus—Euomphalus, Sowerhy, 1814.

1. Euomphalus vermis, n. sp. Plate VI, figs. 4, 4 a,

1841. Euomphalus serpens, Phillips (pars). Pal. Foss., p. 94, pi. xxxvi, figs.

172c—e (only).

1844. — — M'Coy. Sjuopsia Carb. Foss. Ireland, p. 37.

1853. — — Oeinitz. Verst. Grauw. Sachsen, pt. 2, p. 43.

1890. — sp., Wkidhorne. Dev. Fauna, vol. i, p. 243.

Description.—Shell minute, nearly discoid. Spire of about four whorls, very

slightly elevated above the body-whorl. Whorls slowly increasing, nearly circular

1 1844, M'Coy, ' Sjn. Carb. Foss. Ireland,' p. 30, pi. iii, fig. 1.

2 1887, (Elilert, 'Bull. See. Etud. Sci. Angers,' 1887, p. 10, pi. viii, figs. 4, 4 a.

2 1867, Trenkner, 'Palaont. Novitat.,' pt. 1, p. 10, pi. i, fig. 17.
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in section, very convex at the shoulder, gently convex on the back. Sutures deep

not wide. Umbilicus very large, and moderately shallow.

Size.—Approximate measurements : width 6 mm., height 2*5 mm.
Localities.—In the Barnstaple Museum are four specimens from Fraukmarsh,

one from Kingdon's, Shirwell, and two from Vicarage Well. In the Porter

Collection are several specimens from Pilton ; in the Museum of Practical Geology

one from Brushford ; in my Collection one from Frankmarsh ; and in Mr.

Hamling's Collection, one from the Kiln, Croyde Bay.

Remarks.—These shells evidently belong to one of the species included by

Phillips under the name Eit. serpens, viz. that represented by his figures 172 c, d, e.

They are perfectly distinct from the much larger species which is common in

South Devon, and which is, as I believe, generally regarded as Eu. serpens^

although Phillips's description had evidently chief reference to the present shell.

To that larger species I have, therefore, proposed to restrict Phillips's name ; and

consequently it is necessary to find some other term for the Pilton form.

This species is distinguished by its uniformly small size, by its spire being

definitely, though slightly, elevated above the body-whorl, and by the section of

its whorls being almost subangular, and as long or longer than wide. It shows

very little variation in size or general shape. It is decidedly gregarious ; upon

one small slab I have counted seven specimens. But, though evidently very

common, I have not been fortunate in obtaining good specimens for figuring, and

the one which I have had drawn is a small imperfect cast, not giving specific

characters as definitely as could be wished.

Affinities.—It differs from all the South Devon forms in other points beside

size. Its spire is more elevated than that of Fliiloxene Isevis, and less so than that

of Eu. Dionysii.

2. EuOMPHALUS, Sp.

RemarJcs.—In the Barnstaple Athenffium is a large specimen about 15 mm. in

diameter from Vicarage Well, Pilton, which is too imperfect for specific deter-

mination, but appears to be quite distinct from the small species common in

these beds. Only three fourths of the outer whorl remain. It appears to be

discoidal in shape, to have a sunken spire, and to be perfectly circular in the

section of the whorls.
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2. Genus—Rhaphistoma, Ball, 1847.

These are small low shells, with a rather small uml^ilicus, which often bears a

small marginal keel. The mouth is sub-trigonal. The whorls bear a narrow

band produced by a sinuosity in the aperture. The surface shows growth-lines

or fine crenulations at the suture. It occurs in the Lower Silurian and the

Carboniferous, and de Koninck remarks on its supposed absence from Upper

Silurian and Devonian rocks.

It has generally been regarded as belonging to the Pleurotomariidae, ; but

de Koninck, and perhaps Hall, are inclined to class it with the Solariidae.

Possibly it really goes to show the relationship between these two families.

Fischer ^ regards it as synonymous with Scalites, Conrad, 1842.

1. Rhaphistoma junius, de Koninck. Plate VI, figs. 5— 7.

? 18J)1. Pleceotomaeia expansa, Phillips. Pal. Foss. (not Geol. Yorks.), p. 97,

pi. xxxvii, fig. 179.

1843. EuoMPHALUS EADiANs, de Koninch (pars). Dese. Anim. Yo&s. Carb. Belg.,

p. 442.

1854. — — Morris. Catal., p. 248.

1876. — — Armstrong, Young, and Rohertson. Catal. West Scot.

Foss., p. 56.

1881. Raphistoma jtjnioe, de Koninch. Ann. Mus. Eoy. H. N. Belg., vol. vi,

p. 135, pi. xii, figs. 15-17.

Description.—Shell very small, sub-conical, but so much depressed as to be

nearly discoidal. Spire consisting of about five rather slowly increasing volutions,

much enveloped, the lower walls covering nearly half of the upper half of the

whorl above. Apex elevated, sharp. Suture slight, facing upwards. Whorls, in

section, much wider than high ; in outline, turning suddenly outward from the

suture and spreading out obliquely and almost flatly to the centre of the back,

where they curve round so suddenly as almost to form a blunt rounded angle, and

then proceed with a slight convex curvature to the umbilicus. Ornament consist-

ing of a row of strong, short, transverse ridges, close to the suture, which vanish

immediately ; the rest of the surface showing no ornament except occasionally

very slight and indistinct continuations of some of the striae of the sutural crown,

which arch backwards, and then perhaps turn suddenly forwards just above the

angle of the back. Umbilicus small, bordered by a small sunken keel.

Size.'—Height 4 mm., width 7 mm.
Localities.—A specimen from Pilton is in the Porter Collection ; three others

• 1887, Fischer, ' Manual Conchyl.,' p. 851.
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from the west of Saunton Court in the Woodwardian Museum ; one from Ironport

in my Collection ; and one from Kingdon's, Sliirwell, in the Barnstaple Athenaeum.

BemarJis.—This little species so exactly agrees with the Carboniferous shell

from Belgium, Scotland, and the Isle of Man, described by de Koninck as lihapliis-

toma Junius, that there can be no doubt of their identity. The agreement extends

both to shape and markings, umbilicus and umbilical keel. Almost the only

difference is that our shells are decidedly smaller, and that de Koninck does not

notice the downward continuation of the sutural corona, which is very obscurely

observable in one only of our specimens. De Koninck also mentions a depres-

sion like a sinus-band, which, however, he regards, not as a true sinus-band, but

as a band similar to that seen in some forms of Euomphalus, in the neighbourhood

of which he therefore places the genus. In our shells this character cannot be

distinctly observed.

This species seems to bear very much likeness to the Pleurotomaria expansa,

Phillips, of the ' Pal. Foss.,' and it is most probable that Phillips's figure represents

a specimen of it. That specimen I have not been able to find. In its figure

there are indications of a ribbed sinus-band, which certainly does not exist in our

present species. On comparing, however, this figure with his description (which

is quoted from the description of PI. ewpansa in the ' Geol. Yorks.') it seems most

likely that this appearance in the figure was due to a confusion with the adjoining

matrix. At all events, it is pretty clear that the shell he described from Devonshire

is quite distinct from the true PL expansa, Phillips, of Yorkshire, which is clearly

a Pleurotomaria, is both spirally and obliquely striated, and has no signs of any

sutural crown.

Whether PI. gracilis, Phillips, is more than a variety of this species is question-

able. Our specimens seem intermediate between Phillips's figures of his two

species, but I have been unable to find the types of either, and the data given by

him are too meagre for a satisfactory conclusion. If, however, the species which I

have described from Lummaton is really identical with Phillips's PI. gracilis, then

that shell is certainly distinct from the present, and differs from it by having a

more distinct and elevated sinus-band.

Affinities.—Natica discus, F. A. Romer,^ is very similar in shape, but is micro-

scopically striated. It perhaps belongs to the same genus, but is so much larger

that it is probably a distinct species.

Trochus oxygonus, F. A. Romer,^ has a much sharper basal angle, and perhaps a

slightly lower spire.

The flat variety of Pleurotomaria crenatostriata, Sandberger,^ is very similar,

1 1852, F. A. Eomer, * Beitr. Harzgeb.,' pt. 2, p. 88, pi. xiii, figs. 11 a, b, c.

2 1813, P. A. Homer, ' Verst. Harzgeb.,' p. 29, pi. viii, fig. 5.

^ 1853, Sandberger, 'Verst. Rlieiu. Nassau,' p. 188, pi. xxiii, figs. 2—2 d.
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differing in having the ornament continued all over the whorls, and in having a

very definite sinus-band, bounded by threads. The longer variety figured by

Sandberger is a totally different shell from ours.

VI. Family—PLEUROTOMAuiiDiE, cVOrhigny, 1842.

1. Genus—Pleueotomaria, Defrance, 1826.

1. Pleurotomaria gracilis, Phillips.

1892. PLEuiiOTOMAEiA GRACILIS, Whidbome. Dev. Fauna, vol. i, p. 303, pi.

xxviii, fig. 18.

Bemarhs.—I have found no specimens referable to this species in the Pilton

Beds, but Phillips quotes it from Brushford aud Baggy Point. His figure shows a

distinct sinus-band, and if that is correct it is certainly distinct from Bhaphistoma

Junius, which approaches it in general shape.

2. Pleurotomaria Hamlingii, n. sp. Plate VI, figs. 9, 9 a.

1841. Pleuuotomaeia aspera, Phillips (pars) (not Sowerhy). Pal. Poss., p. 96,

pi. xxxvii, figs. 177 a, b (only).

1889. — DiSTiNGUENDA, Whidbome. Geol. Mag., dec. 3, vol. vi,

p. 30.

1892. — __ _ Dev. Fauna, vol. i, p. 290.

Description.—Shell small, trochiform, turrited, of equal height and width.

Spire elevated, rather slowly increasing, consisting of at least four whorls.

Suture obtuse. Whorls narrow, sloping out from the suture in a concave curve

to the shoulder, where they suddenly turn thi'ough a blunt angle, and then

proceed perpendicularly downwards for about the same distance to the lower

suture. Sinus-band situate on the shoulder, and consisting;- of an excavate groove,

which is bounded above and below by a thread-like ridge, and has a row of

small beads or nodules along its centre. Ornament consisting of (1) a row of

small nodules, halfway between the suture and the sinus-band, and a second row

of still smaller nodules halfway between this first row aud the sinus-band ; (2) two

equidistant rows of small nodules, the upper row of which is the smallest, situate

upon the lower or perpendicular part of the whorl ; and (3) minute, transverse

elevated threads, which arch gently backwards on the upper part of the whorl, and.
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recurving in the sinus-band, become straight and perpendicular across the lower

part of the whorl. Cast of shell showing signs of a deep sinus at the mouth.

Size.—Height 10 mm., width 10 mm.
Localities.—There are five specimens (including a very doubtful cast) in the

Barnstaple Athenaeum, from Kingdon's, Shirwell ; two doubtful casts in the

Porter Collection, from Pilton ; one in the Woodwardian Museum from Barn-

staple ; and a large cast in the Museum of Practical Geology from Braunton Down.

BemarJcs.—I have long believed that the shells figured by Phillips as PL aspera,

Sowerby, included two species, and in 1889 I suggested the name PL distinguenda

for those, which specifically differed from Sowerby's type in the Woodwardian

Museum. It appears, however, that Tawney in 1873 pre-occupied that name for

an Oolitic species, and therefore it requires to be changed.

With this form, as figured by Phillips, these North Devon fossils closely agree,

and I believe them to belong to a well-marked species. Our described specimen

retains the upper whorls in a beautiful state of preservation, but its body-whorl is

defective. It is distinguished from PL aspera by the spire being more angular or

step-shaped, and by the sinus-band being at the shoulder instead of near the lower

suture.

M'Coy^ unites PL aspera to PL interstrialis, Phillips.^ I have compared speci-

mens of the latter with the present shell, and believe them to be quite different.

In PL interstrialis the whorls are more rounded, the spiral marks are more

numerous and different, and there are no nodules in the sinus-band. From the

true P. aspera it is still further removed, though in a difierent direction.

3. Pleueotomaria (G-yroma) aspera, Sovjerbij. Plate VI, figs. 10—13.

1840. Pleueotomaeia aspeea, Sowerby. Geol. Trana., ser, 2, vol. v, pt. 3,

pi. liv, fig. 16.

1841. — — Phillips (pars). Pal. Foss., p. 96, pi. xxxvii.

figs. 177 c and d, and 177* ? (only)

1852. — INTEK8TEIALIS, M'Coy (pars). Brit. Pal. Foss., p. 398.

r MiNUTA, ~» F. A. Bomer. Beitr. Harzgeb., pt. 2, p. 81.

\ MINIMA, / pi. xii, figs. 17 a, b.

1893. — ASPEBA, Collins. Trans. Eoy. &eol. Soc. Cornwall,

vol. xi, p. 42.

Description.—Shell moderately elevated, conical, of almost equal height and

width. Apex blunt. Suture rather broad and shallow. Whorls convex, wider

than high in section, sloping regularly from the suture in a gentle, convex, oblique

1 1855, M'Coy, 'Brit. Pal. Poss.,' p. 398.

2 1836, Phillips, ' Geol. Torks.,' vo). ii, p. 227, pi. xv, figs. 10, 10a.
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curve over the shoulder, and becoming slightly concave or sigmoidal at the centre

and widest part of the whorl, at which is situated a very elevated rounded sinus-

band, and below which the outline of the body-whorl passes round with a circular

curvature to the umbilicus. Umbilicus wide and deep. Ornament, above the

sinus-band, consisting of three or four equidistant, very narrow, distant, spiral

threads, between which alternate similar finer threads, crossed by slightly oblique

and sigmoidal, similar and similarly-placed transverse threads, so as to form hollow

squares, which become rather nodose at the corners by the intersection of the

threads. Sinus-band situated close to the lower suture, and bounded by two very

minute entire threads, between which it is very elevated and rounded, and crossed

by numerous close rounded ridges, which are probably again crossed by about six

similar spiral threads. Ornament of the body-whorl below the sinus-band very

similar to that above.

Size.—Height 13 mm., width 12 mm.
Localities.—In the Barnstaple Atheneeum is one poor specimen from Vicarage

Well, and one from Top Orchard; in the Museum of Practical Geology are two

(a specimen and a cast) from South Petherwyn, and an external cast from

" Marwood Beds, East of Barnstaple "
; in the Woodwardian Museum is Sowerby's

original type, and a fine cast from South Petherwyn, and a poor specimen from

Top Orchard ; in the Porter Collection a fragmentary specimen from Roborough.

Remarks.—The above description is taken chiefly from South Petherwyn shells.

The figured mould from Barnstaple differs slightly from the rest. It has closer

and slighter transverse threads, and three subsidiary minute threads between the

larger spiral threads, and its sinus-elevation is sharper. There seems considerable

variation in height. The cast from South Petherwyn, in the Museum of Practical

Geology, is so like Phillips's fig. 177*, that it may be its original ; if so, that figure

belongs to the present species, and not to PI. victrix ^ as I formerly thought possible.

Affinities.—PI. Hamlingii is distinguished by the section of its whorl being

approximately quadrangular instead of triangular, and by its sinus-band being

situated high on the shoulder and followed below by a broad perpendicular back,

on which are several distant spiral threads.

PL minima or minuta, F. A. Romer, is a cast very similar to that represented

by fig. 12, and might very well belong to this species; but, as its ornament is

undescribed, it is impossible definitely to identify it. It occurs in the Wissenbach

Slates.

PL Orhigniana, D'Arch. and de Vern,^ and its variety, PL Beaumo7iti, d'Arch.

and de Vern.,^ are distinguished among other points by their sunken sinus-band.

1 1891, Whidborne, ' Dev. Faun.,' vol. i, p, 301, pi. xxviii, figs. 15, 16.

« Ibid., p. 283, pi. xxvii, fig. 4.

* 1842, D'Arch. and de Verneuil, ' Geol. Trans.,' ser. 2, vol. vi, pt. 2, p. 361, pi. xixiii,

figs. 1, 1 a.
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PI. (Gyroma) Baconnierensis, (Ehlert,^ has a deeper suture-line, a smaller and

less conical spire, a coarser ornament, and a concave sinus-band.

PL interstrialis, Phillips' differs in the character of its sinus-band and other

particulars.

4. Pleurotomaeia, sp. PI. V, fig. 9 ; and PI. VI, fig. 8.

Description.—Shell minvite, very elevated, of several rather broad and slowly-

increasing, convex whorls. Suture deep. Surface ornamented with several high,

unequal, subacute, concentric ridges, which are crenulated by more numerous

elevated, rounded, transverse threads, arching backwards from the upper suture,

and very strong on the sinus-band, which appears to be elevated, rounded, and

situated at or about the centre or wider part of the back in the body-whorl.

Size.—Length about 4 mm.
Localities.—In the Porter Collection are two imperfect specimens from Pilton.

BemarJcs.—It appears to me that these specimens are more likely to belong

to some very lofty species of Pleurotomaria than to Murchisonia, but their state

of preservation is too imperfect to permit any definite opinion to be formed at

present upon them.

2. Ge7ius—MuECHisoNiA, Phillips, 1841.

1. Murchisonia anglica, d'Orhigny. PI. VI., fig. 14.

1841. MuECHisoNiA ANGTTLATA, PMlUps. Pal. Foss. (not Geol. Torks.), p. 101,

pi. xxxix, fig. 189.

1849. — AifGLiCA, d'Orhigny. Prodrome, vol. i, p. 76.

1891. — TXTEBINATA (pars) ? Whidborne. Dev. Fauna, voi, i, p. 307.

Description.—Shell small, elevated, turrited, of comparatively few whorls.

Spire conical, exceeding the body-whorl in height. Whorls very broad, convex,

arching out obliquely from the suture with a gentle curvature to the widest part,

which is three-quarters the way down, and then rapidly curving in to the lower

suture. Sinus-band broad, elevated, concave, angular, situated near the base of

the whorl.

1 1887, (Ehlert, 'Bull. Soc. Etud. Sci. Angers,' Ann. 1887, p. 32, pi. viii, figs. 7—7 c.

2 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 227, pi. xv, figs. 10, 10 a.
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Size.—A fragment containing three whorls, measures 9 mm. long, and 5 mm.
wide.

Locality.—One specimen is in the Porter Collection from Pilton ; and one in my
Collection from Pouch Bridge. Phillips records it from Brushford and South

Petherwyn.

Bemarhs.—When describing M. turbiiiata, Schlot., from South Devon, I was

unable to find the specimen which Phillips figured in his ' Pal. Foss.' under the

name of M. angulata, Ph., and it then appeared to me that it might very probably

be a crushed or contorted specimen of Schlotheim's most variable shell. Since

then, however, I have obtained specimens which exactly agree with Phillips's figure,

and show that it represented the true form of the shell. These prove it to be

undoubtedly a distinct species, distinguished by the great breadth of its rapidly

increasing whorls, by its sinus-band being situated very near the lower suture,

and by the obliquely convex shape of the whorls, as well as by its very small size.

The sinus-band is formed of two coalesced keels, but my specimen, probably

from its imperfect state, does not show the lower (third) keel described by Phillips.

Miss Donald, who, as well as Mr. J. F. Whiteaves, discusses the various shells

under the name M. angulata, shows that the Devonian species is distinct from the

two Carboniferous species to which Phillips had previously applied the same name.

Hence it must bear the name under which D'Orbigny long ago separated it from

them.

While, however, these two references to Phillips and D'Orbigny must be

removed from the list of synonyms of M. turhinata, there seems no doubt that the

M. angulata of d'Archiac and de Verneuil, Goldfuss, and other later authors is dis-

tinctly a variety of Schlotheim's shell, and has nothing to do with the present

form.

2. MuRCHisoNiA, sp. Plate VI, fig. 15.

Size.—Height 18 mm., width 9 mm.
Locality.—An obscure cast from Baggy Point is in the Museum of Practical

Geology.

Bemarhs.—The above-named specimen appears to me to be quite distinct from

M. anglica. It is much larger, its whorls are much narrower, and the sinus-band

seems only slightly below the centre of the whorls. It thus is much more like

M. turhinata, and perhaps may be the cast of one of the varieties of that shell

;

but it is in much too imperfect a condition to make it safe to refer it to it

without further evidence.
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It may be noticed that the sutural angle varies considerably, the spire having

been imperfectly coiled as often happened in M. turbinata.

3. MuRCHisoNiA siMiLis, Trenhuer. Plate V, figs. 22—23 a.

1867. MtTECHisoNiA SIMILIS, TrenJcner. Palaont. Novitat., pt. 1, p. 10, pi. i,

fig. 17.

1868. — QTTADEiciNCTA, Trenkner. Ibid., pt. 2, p. 22, pi. vii, fig. 10.

1884. — BiM.w.m, Clarke. Neues.Tahrb. f. Min., Beil.-BandS, p. 346,

pi. V, fig. 14.

1893. — sp., Tschernyschew. Mem. Com. Geol., vol. iv, pt. 3, p. 38,

pi. 3, fig. 12.

Description.—Shell very small, elongate, conical, turrited, of seven or eight

slowly increasing whorls. Apex sharp. Sutures simple, rather shallow. Whorls

rather narrow, convex, much exposed. Ornament consisting of a fine elevated crenu-

lated thread immediately below the suture, two other threads bounding the sinus-

band, which lies just below the centre of the back, and a fourth thread not quite

half-way from the sinus-band to the lower suture ; the whole crossed by micro-

scopical, close and regular, transverse lines, which are nearly straight, and slope

very obliquely backward from the sutures, and then arch to meet on the sinus-

band. Body-whorl possibly rather larger than the others. Umbilicus apparently

shallow and concave.

Size.—A specimen retaining the four lowest whorls is 5 mm. high by 2 mm.
wide.

Localities.—There are five specimens (moulds) from Vicarage Well, Pilton, in

the Barnstaple Athenaeum.

Remarks.—The three lower longitudinal threads divide the whorl into four

bands, and are so placed that the two central bands, the upper of which is the

sinus-band, are rather narrower than the upper, and sometimes than the lower,

marginal band. The transverse ornament is very minute, and only visible in good

lights. I did not observe it till after the figures were drawn, and, in fact, it is

too fine to be represented in them. It is, however, very regular and definite, and

proves the shell to belong to Murchisonia.

Our specimens appear to agree with Trenkner's figure of M. similis, but to be

less aciculate than the fossil given by him as M. quadricincta, and refigured by

Clarke. The latter name has been applied by Pacht ^ to another small species

which is perhaps distinguished by being shorter, by having more angular whorls,

and by a different arrangement of the longitudinal threads.

1 1854, Pacht, ' Dev. Kalk. Livland,' p. (295), plate, fig. 1; aud 1858, Pacht, iu Baer and

Helmersen's ' Beitr. Buss. Reiches,' vol. xxi, p. 101, pi. v, figs. 9 «, b.
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Affinities.—Aclisina longissima seems distinguislied by its raucla more aciculate

form, and more numerous threads, and by the absence of transverse lines and

sinus-band.

Loxonema gracillimum, Whiteaves,^ is a longer shell with broader whorls,

direct transverse threads and no sinus-band.

M. bistriata, F. A. Romer,^ seems longer and more conical, and has only two

spiral threads. As given by Geinitz,^ it is much more like our shell, but is described

as having only three spiral threads.

VII. Family—Bellerophontid^, M'Coy, 1851.

1. Oenus—Bellerophon, de Montfort, 1808.

1, Bellerophon (Bucania) elegans, d'Orbigny. PI. VII, figs. 1, 1 a.

1840. Belleeophon elegans, de Ferussac and d^Orhigny. J>Jat. Hist. Ceph.,

p. 203, (Bellerophon) pi. vii, figs. 15—18.

? 1840. — CLATHRATUS, de Ferussac and d'Orhigny. Ibid., p. 204, pi. v,

figs. 24—27, and pi. vii, figs. 12—14.

? 1842. — ELEGANS, d'Archiac and de Verneuil. Geol. Trans., ser. 2,

vol. vi, pt. 2, p. 354, pi. xxix, figs. 2, 2 a,

? 1843. — DEcirssATUS, de Eoninch (pars). Desc. Anim. Foss. Carb.

Belg., p. 339, pi. xxix, fig. 3, and pi. xxx, fig. 3.

1848. — ELEGANS, Bronn. Index Palseont., p. 163.

1849. — DECtrssATUS, d'Orligny (pars). Prod., vol. i, p. 126.

? 1883. Bucania elegans, de Koninch. Ann. Mus. Roy. H. N. Belg., vol. viii, pt. 4,

p. 151, pi. xli, figs. 18—21.

? 1883. — Abchiaci, de KonincJe. Ibid., p. 151.

Description.—Shell small, discoid, rather flat. Aperture expanded. Whorls

convex, rather obliquely flattened on the sides, and rapidly curving in round the

umbilicus. Keel large, elevated, sub-triangular or rounded. Umbilicus open.

Surface ornamented with distant, strong, rather unequal, radiating threads, crossed

by finer and closer arching threads or lines of growth.

Size.—About 2*5 mm. wide and 2*5 mm. high.

Locality.—One tiny specimen from Pilton is in the Porter Collection.

BemarJcs.—Our specimen is decoriated, and partly embedded in matrix. The

striae are clear near the mouth, but the ornament of the keel cannot be traced.

It is possible from its small size and general appearance that it may be a young

shell.

1 1892, Whiteaves, ' Contr. Canad. Pal.,' vol. i, pt. 4, p. 337, pi. xlv, fig. 10.

2 1850, F. A. Eomer, ' Beitr. Harzgeb.,' pt. 1, p. 37, pi. v, fig. 26.

^ 1853, G-einitz, ' Verst. Grauw. Sachsen,' pt. 2, p. 42, pi. xi, fig. 9.
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It closely resembles and probably belongs to the Devonian Bellerophon

elegans, d'Orbigny, although its ornament seems to be set more closely. In that

respect it agrees with the Carboniferous B. clathraUis, d'Orbigny, which its

describer distinguishes from the former species by its having only three

longitudinal threads on the keel instead of numerous finer lines. These two

species de Koninck unites ; but he separates from them B. elegans, d'Archiac

and de Yerneuil, on account of its wider and flatter keel. It appears to me

that in that particular our fossil agrees with B. elegans, as originally given by

d'Orbigny, and comes exactly half-way between d'Archiac and de Verneuil's and

de Koninck's versions of it. On the whole it may prove that the species was

variable and long-lived.

Affinities.—From Euphemus Barumensis, the only North Devon species at all

resembling it, it is at once distinguished by its open umbilicus and elevated keel.

B. Vogulicus, Tschernyschew,^ is a narrow, more rapidly-increasing form with

a closed umbilicus.

2. Bellekophon labyrinthodes, n. sp. Plate VIII, figs. 1—2 b.

Description.—Shell small, convex, globose, horizontally symmetrical, probably

of rather numerous whorls. Umbilicus rather large, expanding laterally. Whorls

nearly evenly convex, bearing a central narrow elevated sinus-band, which is

bordered by elevated threads and crossed by minute arching strige. Surface-

ornament very minute, so as to be invisible to the naked eye, consisting of close

zigzag rows of puncta between sharp ridges, which are scored by the puncta,

about four zigzags occupying each side of the shell-surface ; beneath which are

sometimes seen indications of larger transverse arching growth-lines and radiating

ribs.

Size.—Height 11 mm., width 8 mm.
Localities.—In the Barnstaple Athenaeum are several specimens on two slabs

from Kingdon's, Shirwell, and one from Top Orchard, all of which are casts

except one. In the Museum of Practical Geology is a specimen from Baggy Point.

Remarks.—This is a very beautiful and highly ornamented species. The orna-

ment is microscopical, but it is much in the style of B. Hicksii,^ except that it is

much finer and more definitely zigzag. Roughly speaking, the pattern is reticulate,

the zigzaging being only visible in some lights. The Baggy specimen is rather

more coarsely and definitely marked, and under the superficial ornament it shows

signs of transverse ribs like those of B. costatus, and radiations like those of

Eu. TJrii. It is possible that the latter are the true ornaments, and that the finer

1 1893, Tschernyschew, ' Mem. Com. G-eol.,' vol. iv. No. .3, p. 159, pi. iii, figs. 1 a—d.
2 1891, Whidborne, ' Dev. Faun.,' vol. i, p. 326, pi. 31, figs. 7—8 a.
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pattern may have been superficially super-imposed by a mantle. Occasionally the

cast shows indications of the sinus-band by an obscure elevation.

Affinities.—The casts of Salpingostoma ? macromphalus, F. A. Romer, sp., from

Kingdon's, Shirwell, are somewhat similar to this species, though their possession

greatly and rapidly expanding lips, which makes it probable that they are identical

with the smooth-shelled German fossil, clearly distinguishes them ; and the present

shell also differs in being much higher and more definitely globose. It seems to

me that they are undoubtedly distinct.

This species sufficiently approaches d'Archiac and de Verneuil's version^ of

Bellerophon tuherculatus, de Ferussac, to raise the question whether it might not

be identical. On referring, however, to d'Orbigny's^ description and figures it is

at once seen to be distinguished by the much finer and less moniliform character

of its ornament. In the latter shell the tubercles are definite, and though a

quincuncial arrangement is mentioned, the elaborate zigzaging of the inter-

mediate furrows is hardly if at all apparent. It is also a much larger shell, and

its whorls seem to increase somewhat less rapidly.

3. Bellerophon subglobatus, M^Coij. Plate VIII, figs. 3, 3 a.

1841. Belieeophon globattjs ? Phillips (not Sowerhy). Pal. Foss., p. 108,

pl.xl, fig. 202 a—

5

1854. — — PacU. Dev. Kalk. Livland, p. 206.

1855. — SUBGLOBATUS, M'Coy. Brit. Pal. Foss., p. 400.

1858. — GLOBATus, Pacht. In Baer and Helmersen's, Beitr. Russ.

Eeiches, vol. xxi, p. 102.

Description.—Cast of shell small, globose, horizontally symmetrical, apparently

of numerous, slowly increasing, involute whorls. Whorls generally very much

flattened on the back and deeply convex on the sides, but occasionally sub-angular

on the back and obliquely flattened on the sides. Umbilicus very small and deep.

Size.—Height 9 mm., diameter through sinus-band 7 mm.
Locality.—In the the Barnstaple Museum are four specimens (including

a slab with indeterminate fragments) from Sloly, and four from Baggy Point. In

the Museum of Practical Geology are six from the Marwood Beds, and eight from

Shirwell (Marwood Beds). In the Woodwardian Museum is one from Baggy

Point.

Remarhs.—These specimens are all casts in soft brown sandstone, and hence

1 1842, D'Archiac and de Verneuil, ' Geol. Trans.,' ser. 2, vol. vi, pt. ii, p. 353, pi. xxviii, fig. 9.

3 1840, de Ferussac and d'Orbigny, ' Hist. Nat. Ceph.,' p. 191, (Bellerophon) pi. i, fig. 10, and

pi. iii, figa. 7—10.
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do not admit of a complete description. The matrix shows that they belong to

the Marwood series. The rate of increase of the whorls is very slow, and in none

of them is there any sign of any labial expansion. In one of the specimens there is

a slight indication of a central depression on the back ; and in another (which is

figured on PI. VIII) there is an equally slight suggestion of a central keel. In the

latter specimen there also appears an oblique flattening of the back on each side

of the median line, which is not usually seen. In one or two cases very faint and

doubtful marks exist, which possibly indicate that it was ornamented in the style

of B. lineatus, Sandberger.'

These appear to be the shells described by Phillips as B. glohatus, Sow.,^ from

"Marwood, Pilton, Brushford, &c.," though in his figures the umbilicus seems larger,

and there seems some indication of ornament. The central of his six figures is

the most like our shells. They were separated from B. glohatus by M'Coy on

account of their small umbilicus, and they also differ from it in the slow rate of

increase of their whorls. Whether they are distinct from all the accompanying

shells whose ornament is known cannot at present be positively asserted. They

bear some likeness to young or imperfect specimens of S. ? macromphalus of the

Pilton beds, but difier in being smaller, and in having a smaller umbilicus, and no

signs of any labial expansion.

They also approach in general shape B. labyrinthodes, but seem to have more

slowly increasing whorls.

4. Belleeophon ? sp. Plate VIII, fig. 7.

Description.—Cast of shell small, discoid, oval, flatfish. Spire consisting of three

rapidly increasing whorls, deeply sunken, probably very similar above and below.

Whorls vertically narrow, horizontally wide, convex (the convexity being much

greatest on the back), slightly involute (the outer whorl enveloping one-third of

the whorl within). Umbilicus open, with a spiral concavity formed by the suture.

Mouth slightly expanded. Margin of lip convex. Back deeply and evenly

convex, not keeled.

Size.—Height about 4 (?) mm., width 6 mm., depth 9 mm.
Localities.—Two specimens from Vicarage Well, Pilton, are in the Barnstaple

Museum.

Remarks.—These specimens are very indistinct and puzzling. They give so

^ 1896, Whidborne, ' Dev. Fauna,' vol. i, p. 321, pi. xxxi, figs. 3—6. Holzapfel calls this species

£. striatus, Bronn, 1839, but Fleming, in 1828, described a Carboniferous form like B. elegans under

the same name, and bis description is definite, though unaccompanied by a figure.

2 1839, Sowerby, in Murchison's ' Sil. Syst.,' p. 604, pi. iii, fig. 15.

I
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few characters that it is impossible to be sure about their right position. On the

whole it seems most likely that they belong to a discoidal form of BeUeropJiov.

Affinities.—From B. compressus, Sandberger/ which is the same as B. Mur-

chisoni, d'Orbigny,^ it differs by having flatter sides and a more convex back.

B. Troostii, d'Orbigny,^ is very similar on the back, but much deeper.

In B. capuloides, Maurer,* a sinus-band is visible.

On the other hand, Gapulus immersus, Barrande,^ G. contortus, F. A. Komer,®

and Giebel,''' G. gracilis, Sandberger,^ approach it in shape, but their spires do not

seem in any case so regular and complete.

While, again, species of Goniatites often closely resemble it, it does not seem

worth while to compare it with any of them in the absence of any indication of

septa or suture-lines.

2. Genus or Sub-genus—Salpingostoma, F. Bomer, 1876.

This genus is distinguished by having an interrupted or evanescent sinus-

band, a very wide open umbilicus, and a very widely and rapidly expanded simple

mouth.

1. Salpingostoma? macromphalus, F. a. Bomer, sp. P Plate VIII, figs. 4, 4 a, 5, 5 a.

1843. Bellerophon macromphalus, F. A. Burner. Verst. Harzgeb., p. 32,

pi. ix, figs. 3, 3 a.

? 1844. — MACiiosTOMA, F. Homer. Ehein. Uebergangsgeb., p. 80,

pi. ii, figs. 6 a, b.

? 1853. — — Sandberger. Verst. Ehein. Nassau, p. 182,

pi. xxii, figs. 8, 8 «, 4 5.

? 1876. Salpingostoma macrostoma, F. Bomer. Pal. Letb., pi. xxv, figs. 5, 5 a.

1884. Belleeophon MACROMPHALrs, BeusJiauspn. Abhandl. Geol. Specialk.

Preuss., Band vi, pt. 1, p. 44, pi. ii,

fig.l.

^ 1853, Sandberger, 'Verst. Ehein. Nassau,' p. 180, pi. xxii, figs. 6—6/
2 1840, de Ferussac aud d'Orbigny, 'Hist. Nat. Ceph.,' p. 210, (Bellerophon) pi. vii, figs. 1—3,

and pi. viii, fig. 14.

s Ibid., p. 206, (Bellerophon) pi. vii, figs. 19, 20.

* 1880, Maurer, ' Neues Jahrb. f. Min.,' Beil.-Band i, p. 31, pi. ii, fig. 7.

5 Ibid., p. 33, pi. ii, fig. 15.

« 1843, F. A. Eomer, ' Verst. Harzgeb.,' p. 26, pi. vii, figs. 1, 2.

7 1858, Giebel, ' Sil. Faun. Tnterharz.,' p. 24, pi. iii, fig. 7.

^ 1853, Sandberger, 'Verst. Ehein. Nassau,' p. 236, pi. xxvi, figs. 17, 11 a.
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? 1886. Bellebophon Sakdbeegeei, Maurer. Faun. Eechtrhein. Unterdev.,

p. 20.

1891. — MACKOMPHALUS, WMclhome. Dev. Fauna, vol. i, p. 327,

pi. xxxi, figs. 10, 10 a.

Description.—Cast of shell rather large, subglobose, rather flattened, hori-

zontally symmetrical. Spire elliptically coiled ? Whorls flattened on the back,

regularly and moderately convex round the upper and lower sides. Sinus-band

indicated by a central depression in the cast until it approaches the aperture,

where it rather suddenly rises into a rounded ridge. Umbilicus wide, curving

regularly round, continuously with the lateral curves of the whorl. Mouth

expanding rapidly to form broad transverse wings or expansions, so that the

diameter of the mouth is three times that of the height of the shell a short

distance behind it.

8ize.—Height 40 mm. across the expanded mouth, 14 mm. across the

umbilicus near the mouth ; width through sinus-band 24 mm.

Localities.—In the Barnstaple Athenseum are five specimens from Kingdon's,

Shirweli ; and in the Museum of Practical Geology two from the Pilton Limestone

of Marwood.

Remarks.—Though our specimens are all casts, a very minute fragment of

shell remains on one of the figured specimens of them, and appears to show a

minute ridge-like ornament.

This species is either identical with or very near akin to 8. macrostoma,

F. Romer ; our specimens do not show an unbroken circle in the expansion of the

mouth, perhaps simply on account of their imperfect condition, nor have they

so wide an umbilicus.

Bellerophon macromphalus, F. A. Romer, has, according to his own figure and

description, a very much larger and flatter umbilicus with more numerous narrow

whorls ; but, as revised by Beushausen, it seems almost exactly to agree with the

present species. While all the material is confined to casts, it is hopeless to arrive

at certain conclusions, but it seems clear that B. macromphalus and B. macrostoma

are generically identical, and no reason seems assignable why they should not also

be so specifically. The South Devon shells which I described from Chircombe

Bridge show, I think, no difference from the North Devon fossils, except that

they are circularly coiled, and that they are sometimes rather more angulated

round the umbilicus—points which need not be indicative of specific distinction,

as neither of them seems constant.

Affinities.—B. Gostariensis, F. A. Romer,^ is said to differ from S. macrostoma,

F. Romer, by its more involute and fewer whorls, the more sudden widening of

1 1855, F. A. Romer, ' Beitr. Harzgeb.,' pt. 3, p. 14, pi. iii, fig. 17.
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the moutli, the strong keel on the back of the expansion, and the much smaller

size of the spire. Whether in these particulars it agrees with the English shell

I am not sure.

It may be noted that figures given by Hall ^ of his B. pelops show a similar

keel in the cast, but a regular small round keel in the perfect shell. From our

shells they differ in not having the mouth so extremely expanded.

3. Genus or Sub-genus—Teopidodiscus, MeeJc, 1866.

This genus or sub-genus contains shells akin to B. trilobatus, Sow., which are

very flat, with very wide and open umbilici, and with a rounded convexity bounded

by two concavities on the back of the whorl, but without any definite sinus-band.

De Koninck proposed to replace Meek's name by Tropidocydus, because Stein

in 1850 had used the name Tropidiscus. As Meek had himself emended the latter

name, which he had used at first, there appears to be no reason for a further

change.

Fischer^ regards Meek's name as a synonym of Cyrtolites, Conrad, 1838.

1. Teopidodiscus trilobatus, Sowerhy ? var. bisuloatus, F. A. Eomer. Plate VIII,

figs. 6, 6 a.

? 1839. Belleeophon teiloeattjs, Sowerhy. In Murchison, Sil. Syst., p. 604<, pi. iii,

fig. 16.

1840. — — de Ferussac and d'Orhigny. Hist. Nat. Ceph.,

p. 209, (Bellerophon) pi. vii,

figs. 34—37, and pi. viii, fig. 13.

1841. — — Phillips. Pal. Foss., p. 107, pi. xl,

figs. 200 a—e.

1843. — BisTJLCATTJS, F. A. Romer. Verst. Harzgeb., p. 32, pi. ix,

figs. 1 a, b.

? 1843. — TEiLOBATus, F. A. Bomer. Ibid., p. 32, pi. xii, fig. 39.

1853. — — var. ttpus, Sandlerger. Verst. Ehein. Nassau,

p. 177, pi. xxii, figs. 2, 2a.

1855. — BisuLCATUS, WCoy. Brit. Pal. Foss., p. 400.

1877. — TRILOBATUS, (EUert. Bull. Soc. Geol. Fr., ser. 3, vol. v,

p. 580.

J 1879, Hall, ' Pal. N. Y.,' vol. v, pt. 2, p. 95, pi. xxii, figs. 7—13.

2 1887, Fischer, ' Manuel Conchy!.,' p. 854.
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1884. Bellebophon bisxtlcatus, Beushausen. Abhandl. Geol. Specialk. Preuss.,

vol. vi, pt. 1, p. 45, p]. ii, fig. 3.

1893. — — ? Collins. Trans. Eoy. Geol. Cornwall, vol. xi,

p. 38.

Description.—Shell very small, not quite horizontally symmetrical, wider than

high. Spire rapidly increasing. Umbilicus very large. Whorls deeply convex

on the shoulder, then becoming concave till they rise in the central part into a

large elevated convexity, and returning with the same sweep reversed to the

umbilicus. Surface quite smooth, with no signs of sinus-band or ornament.

Size.—Height 7 mm., width 8 mm.
Localities.—In the Museum of Practical Geology are two specimens from

Baggy Point and one from West Angle Bay, Pembrokeshire; and in the Wood-

wardian Museum one from west of Saunton Court.

Remarks.—Whether B. trilohatus, Sowerby, is a long-lived and variable species,

or whether there are several distinct kindred forms bearing the same facies, is a

question on which I have not yet been able to arrive at a satisfactory conclusion.

As figured by Sowerby and F. A. Romer, B. trilobatits is a much more globose

form. Sandberger gives three varieties, acutus, typus, and tumidus ; the first

almost flatly discoidal, the second corresponding to B. hisulcatus, F. A. Romer, and

the third as globose as Sowerby's types. Of these, CEhlert remarks that he has

collected all three in Mayenne in the midst of intermediate forms. Again, Phillips

gives three varieties from Devonshire, one of which agrees with Sowerby's shell in

globosity, and this is apparently the one which he quotes from Baggy.

Furthermore, the specimens which I have myself seen agree with B. hisulcatus,

F. A. Romer, though they do not seem distinguishable from Silurian specimens in

the Museum of Practical Geology, with which I have compared them.

M'Ooy in 1855 separated the Devonshire shell from the Silurian under the

name B. hisulcatus, Romer.

Beushausen in 1884 treated B. trilohatus, B. hisulcatus, and B. tumidus^ as

distinct species, while in 1889 Sandberger ^ himself separated B. tumidus from

B. trilohatus. In this he is followed by Kayser ^ in 1895, who, moreover, describes

a distinct sinus-band with marginal threads on some specimens of B. tumidus from

Pepinster,

The B. trilohatus of d'Orbigny appears exactly to agree with B. hisulcatus^.

F. A. Romer, and our specimens.

On the whole it seems best, at least as a provisional arrangement, to treat

^ 1884, Beushausen, ' Abhandl. Geol. Specialk. Preuss.,' vol. vi, pt. 1, p. 44.

~ 1889, Sandberger, ' Jahrb., Nass. Ver. Naturk.,' vol. xlii, pp. 13, 25.

3 1895, Kayser, 'Ann. Soc. Geol. Belg.,' vol. xlii, p. 182, pi. iv, figs. 5—8.
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our shell (whicb may be taken as identical with B. hisulcatus) as a variety of

Sowerby's species.

At the same time the B. tumidus of Kayser, and perhaps also that of Beushausen,

must, from their defined keel, be regarded as distinct, though there is possibly

more reason for retaining B. trilohatus, var. tumidus, Sandberger, as a variety of

Romer's shell.

Affinities.—De Koninck's three Carboniferous species of the genus are all

distinguished by elaborate ornament.

B. compressiis, Sandberger,^ which is the same as B. Murchiso7ii, d'Orbigny,*

has a striated keel and no lateral concavities.

4. Genus or Sub-genus—Euphbmus, M'Coy, 1844

This genus was formed by M'Coy, and revived by Waagen and de Koninck, for

shells of the type of Belleroplion Urii, Fleming. It appears individualised by

several definite characters, among which may be mentioned the nature of the

ornament, which de Koninck seems to regard as produced by the animal only on

the old parts of its shell, and as taking the place of the smooth callosities seen in

those parts in other genera of the family. The sinus-band is often well marked in

the newer part of the shell, but is more or less obliterated in the striated portion.

De Koninck describes five species from the Carboniferous of Belgium, all of

which seem very closely allied.

1, EuPHEMUS Baeumensis, n. sp. Plate VII, fig. 2.

1841. Belleeophon Ukii, PUllips (not Fleming). Pal. Fobs., p. 106, pi. xl,

figs. 199 a—d.

184-3. — — ?, -P. A. Eomer. Verst. Harzgeb., p. 32, pi. xii, fig. 38.

Description.—Shell very small, globose. Whorls evenly and spherically

rounded, and transversely symmetrical, bearing about twenty fine, regular,

simple, erect, very distant spiral lines, which are most distant at the centre of the

back, and seem to vanish at the apex and umbilicus. Interspaces flat. Shell-

structure massive.

Size.—About 4 mm. high, 5 mm. wide.

Locality.—In the Museum of Practical Geology is a specimen from Baggy

Point, which is the original of Phillips's fig. 199 h.

1 1853, Sandberger, ' Verst. Khein. Nassau,' p. 180, pi. xxii, figs. 6—6/
' 1840, De Ferussac and d'Orbiguy, ' Hist. Nat. Ceph., p. 210 (Bellerophon), pi. vii, figs. 1—3.
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Bemarhs.—Phillips figures two specimens, and adds tlie following particulars :

—

aperture very expanded ; no umbilicus, no band ; ridges crenulated ; furrows

crossed by fine lines of growth, retroflexed from the mouth. Interior of the shell

quite smooth.

There is certainly no keel, but there is a slight sign of a sinus-band between

the two central ridges, shown by a faint indication of recurved growth-lines in it.

The lateral lines of growth retroflexed from the mouth are also just visible. There

are no signs whatever in our specimen of the crenulations on the spiral ridges

which are described by Phillips. It seems, however, possible that Phillips's

enlarged pattern (' Pal. Foss.,' fig. 199 d) may have been taken from this specimen

as well as his other figure, and if so the signs of crenulation in it are deceptive,

being due to a slight fracture of the summits of the ridges.

Affinities.—It is difiicult to define the species from the small portion visible in

our only specimen. From the true Eu. TJrii^ as restricted by de Koninck,^ it is

distinguished by the absence of an elevated keel. Eu. Orhignii, de Koninck,^ has-

coarser and closer spiral ridges. Eit. Horioni, de Koninck,* has more numerous

striae. Eu. invitabilis, de Koninck,^ has more unevenly arranged ridges, and is a

flatter shell. Eu. filosus, de Koninck,^ seems to approach nearest to it, but differs

in the same particulars. As, however, our specimen only shows the inner whorl,

it is hard to say whether these distinctions would remain true if a perfect

specimen of it could be compared. At the same time it seems most probable that

they would, and that they are sufficient to give this form a claim to a distinct name

;

especially considering that, as it belongs to a different formation from the above-

mentioned shells, the presumption is that they are distinct. Moreover, though

Romer's figure of his Devonian shell is very poor, it shows that, if it represents

the present species, its shape is very difi'erent from that of any of the Belgian

forms.

D'Orbigny figured the young shell of Oxygyrus Kevaiidreni, Rang,'' of which he

remarked that it is so like in shape and ribbing that it would be hard to

distinguish it if it came from beds of the same age, and which he considered to be

evidence of the relationship of Bellerophon to the Atlantidse.^

1 1828, Fleming, ' Hist. Brit. Auim.,' p. 338.

2 1883, de Koninck, ' Ann. Mus. Eoy. Hist. Nat. Belg.,' vol. viii, p. 157, pi. xlii, figs. 40—43.

3 Ibid., p. 156, pi. xlii, figs. 5— 7 ; and pi. xliii, figs. 9—13.

4 Ibid., p. 159, pi. xliii, figs. 18—21.

5 Ibid., p. 159, pi. xliii, figs. 22—25.

6 Ibid., p. 160, pi. xliii, figs. 14—17, 26—34.

7 1840, de Perussac and d'Orbigny, 'Hist. Nat. Ceph.,' p. 198 (Bellerophon), pi. vi, figs. 1, 2.

8 1887, Fischer, ' Manuel Conchyl.,' p. 582, fig. 347.
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Class—LAMBLLIBRANCHIATA, Blainville, 1814.

The abundance of bivalves in tbese beds is marked, though except in a few-

cases it is rather in the form of a variety of species than a profusion of individuals.

In some cases, especially in the Marwood zone, specimens occur in crowds ; for

instance, Gucullsea unilateralis, Sowerby, and Ptycliopteria Dam^ioniensis, Phillips,

sp., are evidently gregarious, while Prothyris scalprata, n. sp., completely covers

one rock-surface. In the Marwood beds, however, the number of species is few

;

but as we advance into the Pilton Zone we find, though shells are fewer, species

are greatly increased ; and there, though some are found commonly, most are only

known by one or two examples.

Sixteen species were quoted from this area by Phillips, but of these, five seem

only synonyms. On the other hand, many of his South Petherwyn species are

found also to occur here. Not a few of the fresh forms bring out the relationship

to the American Devonians, and it seems remarkable how often light has been

thrown on our English species by the resemblance, not generally amounting to

specific identity, of Transatlantic shells.

1. Obder—DESMODONTA, Neumayr, 1883.^

I. Family—PR^CARDiiDiE, Rudolf Homes, 1884.

1. Genus—Panenka, Barrande, 1881.

This genus being known only by its external characters, its position is

doubtful. Fischer includes it and its congeners, Prgecardhim, &c., in a provisional

family of his sub-order Anatinacea ; Neumayr (1891) places it under his order

Palseoconcha, Beushausen under Gardioconcha, Zittel under Homomyaria. Pos-

sibly its rightful place will ultimately be found to be near some genera now

included in the enlarged order Desmodonta.

1. Panenka anglica, n. sp. Plate VIII, figs. 10, 11, 11 a.

Descrijption.—Shell large, transverse, convex. Umbo small, incurved, facing

forward, and situated at about the anterior third of the length. Lunule large but

undefined. Surface covered by 35 or 45 regular, even, close-set, rounded rays, of

^ Neumayr's classification has been mainly adopted by Zittel in his ' Pal<eozoologie,' 1895, who is

followed here.
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which the eight or ten situated medianly are decidedly narrower than those on

each side, and which seem gradually to increase in size laterally, and are divided

by concave furrows narrower than the ribs. Transverse ornament consisting of

numerous regular, fine, close, strong, transverse striae or threads, which cross the

ribs as well as their intervals.

Size of a distorted specimen : height 60 mm., length 70 mm., depth 15 mm.

Localities.—An imperfect and distorted specimen from Top Orchard is in the

Barnstaple Athenaeum ; another from Braunton in the Museum of Practical

Geology ; and a third from Barnstaple in the Woodwardian Museum.

BemarJcs.—The first two specimens have been regarded as the Avicula

loectinoides , Sowerby,^ but a comparison of the type of that species and M'Coy's

description of it with our specimens and with Aviculopeden (Meleagrina) rigida,

M'Coy,^ which M'Coy doubtfully identified with it,^ shows that it is quite impossible

for them to belong to it. Moreover the third specimen is sufficiently perfect to

remove all doubt.

On the other hand, their likeness to the lengthy series of species referred by

Barrande to his genus Panenha is so great that there can remain no question

against their belonging to that genus. While, however, their generic position may
be regarded as certain, the very vastness of the numbers of species described from

Bohemia renders it the more difficult to decide whether our crushed and distorted

English shells agree with any of them. At present I know of no Bohemian

species with which it seems safe to unite the present form.

Its chief characteristics seem to be (1) the smallness of the central ribs, five

of which occupy the same space as four of the lateral ribs ; (2) the strong, close,

thread-like, transverse striae ; and (3) the strength of the ribbing on the latero-

superior parts of the shell.

The Bohemian shell that agrees best with our specimens in the second of these

points is Panenlca sjjhseroides, Barrande,* and of it Barrande only figures a single

specimen, which is as im23erfect and distorted as ours. The shell maybe more convex,

and the umbo more central and more elevated than it is in ours, but it is impossible

at present to decide whether these distinctions are valid, the true shape of neither

form being known.

In P. Bohemica, Barr.,^ and P. domina, Barr.,^ the threading is finer, and the

marginal ribbing generally fainter.

1 1840, Sowerby, ' Geol. Trans.,' ser. 2, vol. v, pt. 3, pi. liv, fig. 2.

2 1844, M'Coy, ' Synopsis Carb. Toss. Ireland,' p. 80, pi. xiii, fig. 16.

3 1855, M'Coy, ' Synopsis Brit. Pal. Foss.,' p. 393.

* 1881, Barrande, ' Syst. Sil. Bobeme,' vol. vi, pi. cccxxviii, figs. 7—10, Et. G.

» Ibid., pi. Ixxvii, figs. 4, 7—10; pl- xcviii, figs. 2, 1—4; pi. cxxxvii, figs. 1—10; pi. cxxxviii, figs.

1—22; pi. cxl, figs. 10—12; pi. cli, figs. 19—21; pi. ccliv, figs. 11—13, Et. E; and pi. cccxxxvi,

figs. 1—4, Et. G. 6 Ibid., pi. exvii, figs. 7, 8, and pi. cxx, figs. 4, 5, tt. G.
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In P. amabilis, Barr.,^ the umbo is central and direct, and more acute.

In P. intricans, Barr.,^ the threading is complicated by every fourth thread

being larger.

In P. ohsequens^ Barr.,^ the threading is somewhat similarly complicated and

the umbo more central.

In P. expansa, Barr./ the ribs, though expanding laterally, become small again

almost immediately.

P. gracilis, Barr.,^ closely resembles the specimen in the Barnstaple Athenaeum

in shape, and apparently is rather coarsely threaded, but it shows no signs of the

central diminution of ribs. It is probable, however, that our shell has not retained

its true shape, and the Bohemian shell too has signs of being distorted.

Cardium rigidum, F. A. Romer,^ appears congeneric, but seems distinguished

by having a more anterior umbo, rather more numerous ribs, no transverse

threading, and no central diminution of the ribs.

P. grandiSy Whiteaves,'^ is much larger and more transverse, and has still

wider lateral ribs, and no transverse threads,

P. potens, Hall,^ comes very close, but seems to have a more central and erect

umbo and less strong concentric marks, and its ribs are fainter above.

II. Family—Grammysiid^, Rudolf Hoernes, 1884.

1. Genus—Leptodomus, IPCoy, 1844.

Shell oblong, transverse, trapezoidal, convex ; anterior end rounded ; posterior

end truncated and gaping ; surface transversely ribbed, generally with a central

constriction ; umbo arched, prominent, anterior ; lunule deep ; hinge straight,

toothless ; muscular impressions slight.

It appears to bear strong resemblance to the genus Pholadomya, but its pallial

line is stated to be entire.

1 1881, Barrande, ' Syst. Sil. Bohem.,' vol. vi, pi. cxx, 6gs. 6, 7, and pi. cccxxxvi, figs. 9—11, Et. G.

2 Ibid., pi. cxxxv, figs. 1—7, Et. E.

3 Ibid., pi. cli, figs. 5—18, Et. E.

4 Ibid., pi. cliii, figs. 7—9, and pi. cclxxxiv, figs. 24, 25, Et. F.

5 Ibid., pi. cccxi, figs. 7—9 ;
pi. cccxxv, figs. 8, 9 ; and pi. cccxxxiii, figs. 1—6, Et. G.

6 1866, F. A. Eomer, 'Beitr. Harzgeb.,' pt. v, p. 10, pi. xxxv, fig. 1.

7 1891, Whiteaves, ' Cauad. Eecord of Science,' Ann. 1891, p. 401, pi. i.

8 1885, Hall, ' Pal. N. T.,' vol. v, pt. 1, No. 2, p. 422, pi. Ixix, figs. 8, 10.
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1. Leptodomus constricta, M'Coy. Plate VIII, figs. 8, 9.

184-1. Ctpeicabdinta impeessa ? Phillips (not Sowerhy). Pa Toss., p. 36,

pi, xvii, fig. 58.

1855. Leptodomits coj^steictxis, M'Coy. Brit. Pal. Eoss., p. 39G, pi. Ha,

fig. 10*.

Description.—Left valve large, transverse, subquadrate, convex. Umbo very

large, wide and prominent, depressed in the centre, much elevated above the hinge-

margin, situated at about the median third of the length. Hinge-margin long,

slightly concave behind the umbo. Anterior margin arched, being oblique from the

umbo to the anterior corner, which is rapidly rounded, and then oblique and

moderately convex in its inferior part. Inferior margin long, slightly oblique, and

convex but depressed in the centre. Posterior margin roundly convex, straighter

and oblique above, and rounding into the hinge-margin. Lunule apparently long,

lanceolate, excavate, bounded by a straight elevated line from the front of the

umbo to the anterior point. Contour of back convex, with a wide, well-marked,

subangular depression (running from the middle of the umbo straight and

obliquely to the centre of the inferior margin) from each side of which the contour

rises with a gentle convexity, being bounded laterally by the ridge of the lunule in

front, and sloping gradually to the margin behind. Surface covered by about eleven

or twelve large, low, rounded transverse ridges, which divaricate from the front,

are lost in the median constriction, become again prominent for a short distance,

and then vanish on the posterior part of the shell.

Size (of left valve).—Length 50 mm., height 33 mm., depth 11 mm.
Localities.—A fine specimen from Marwood is in the Museum of Practical

Geology; M'Coy's type specimen and another small specimen from Marwood, and

a poor specimen from Top Orchard, are in the Woodwardian Museum ; another

from Roborough is in the Porter Collection.

Bemarhs.—This is evidently the species to which M'Coy has given the name

L. constricta, when describing its right valve from three specimens from Marwood.^

He was inclined to think it the same as " the shell referred by Phillips (in the

' Pal. Foss.') to the Silurian Gypricardia impressa of Sowerby," and this, I think,

our two figured specimens prove undoubtedly to be the case.

Gypricardia ? impressa, Sowerby,^ itself is probably closely allied, but it seems to

be smoother and more transverse, and to have a smaller and more anterior umbo.

Affinities.—It appears to me that the present species is closely allied to the

German shell described by F. Romer as Myacites impressus^ but specifically differs

1 1839, Sowerby, in Murchison's ' Sil. Syst.,' p. GOO, pi. v, fig. 3.

^ 1844, P. Eomer, * Ebein. Uebergangsgeb.,' p. 79, pi. ii, fig. 4.
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in having a larger umbo, in being much less transverse, in being more produced

and angular on the anterior side, and in its concentric ridges fading rather more

rapidly behind (so as to leave a rather larger smooth postero-superior portion),

and also on the front side of the median depression.

Myacites striakdus, F. Romer,^ which is nearer in shape, has strong radiations.

Allorisma plicatella, CEhlert,^ is very similar, except that it has no median

constriction, the concentric ribs being continuous over the whole back of the

shell. It thus shows the proximity of Leptodomus to Allorisma.

Grammysia constricta, Hall,^ which its author first described as Grammysia

(Leptodomus?) constricta,'^ hut wiihont any rekrence to M'Coy's species, appears

to be a rather variable form, usually with considerably more numerous concentric

ridges, and of greater transverseness ; the American specimens figured by Hall

being normally twice as long as high, while ours, though perhaps variable, seem

to be only half as long again as the height. If this means that the species are

distinct, the name of the American form should become Leptodomus Hallil.

Grammysia Hannibalensis, Shumard,^ r.grees more nearly with our shell in

dimensions, but its umbo is more anterior and oblique, and its constriction seems

to range more backward.

Leptodomus Canadensis, Billings,® is closely allied, only differing in having a

much smaller umbo and in being longer.

2. Leptodomus semisulcata, Soiverhy, sp. ? Plate IX, figs. 23, 24, 24 a.

? 1839. MoDiOLA ? SEMISULCATA, Soioerhy. In Murchison's Sil. Syst., p. 617,

pi. viii, fig. 6.

1841. Cypeicaedia semisulcata, Phillips. Pal. Foss., p. 36, pi. xvii, figs. 57 a—c.

Description.—Shell moderate in size, very convex, transverse. Inferior margin

apparently slightly concave in front, gently convex behind. Postero-inferior

margin very convex. Postero-superior margin oblique. Valve with a vertical

concave constriction very near the anterior side ; and covered in with twenty or

thirty strong, elevated, regular undulations, which vanish rather suddenly before

reaching the posterior slope, and which are divaricated in the anterior constric-

1 1844, F. Eomer, Ehein. Uebergangsgeb.,' p. 79, pi. ii, figs. 5, 5 a.

2 1881, CEhlert, ' Mem, Soc. Geol. Fr.,' ser. 3, vol. ii, p. 34, pi. vi, figs. 3—3 b.

3 1885, Hall, 'Pal. N. T.,' vol. v, pt. 1, No. 2, p. 377, pi. lix, figs. 4, 5?, 13—20, and pi. Ixxvii,

figs. 26, 27.

* 1870, Hall, ' Prelim. Notice Lamellib.,' pt. 2, p. 58.

5 1885, Hall, ' Pal. N. T.,' vol. v, pt. 1. No. 2, p. 381, pi. Ixi, figs. 29, 30, 33.

8 1874, Billings, ' Palseozoic Fossils Canada,' vol. ii, pt. 1, p. 54, pi. v, fig. 1.
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tion so that their number is greatly reduced in front. Surface also ornamented

with finer minute radiations and concentric lines (fig. 24 a).

Size.—Length about 35 mm.
Localities.—One specimen from Landlake is in the Museum of Practical

Geology; one in the Barnstaple Museum from Sloly; and two in the Woodwardian

Museum from S.W. of Sloly.

BemarJcs.—The crushed and fragmentary or obscured state of these specimens

renders them very difl&cult to understand, but a comparison with Phillips's figures

(the originals of which I have not seen) makes me believe that they are identical

with them, while the type of Sowerby's Ludlow shell in the Museum of the Geological

Society, though considerably larger, so closely resembles them that I do not see

the way to separate them in the absence of more perfect specimens. As far as can

be seen they appear to belong to the genus LeptodomuSt but are distinguished

from L. constricta by the much more anterior position of the constriction, the

character of their ornament, their greater obliquity, and other points.

2. Genus—Sanguinolites, M'Coy, 1844.

This genus was originally defined by M'Coy, but made by himself and others

to include many shells which are not congeneric. It has since been restricted by

Hall, de Koninck, and Fischer.

1. Sanguinolites Poeteri, n. sp. Plate IX, figs. 2, 2 a.

I)escri]3tion.—Shell of moderate size, suboval, convex, very transverse. Hinge-

line very long, straight. Umbo very much flattened, incurved, depressed.

proximate, curving forward, extending slightly above the hinge-line, and situated

about one-fifth or one-sixth from the anterior end. Anterior margin subangular,

being concave above and convex below the angle. Inferior margin very wide,

gently and evenly convex. Postero-inferior point produced, bluntly angular.

Posterior margin short, straight, oblique. Keel, acute at first, then obscure,

running from behind the umbo to the postero-inferior point, and dividing the shell

into two portions, of which the postero-superior is obliquely concave and smooth,

and the anterior transversely convex, and covered by about forty very regular,

rounded, rather elevated, transverse ridges. Ridges divided by rather narrower

furrows, and seeming to diminish in size from the keel forwards, and only to amal-

gamate very close to the anterior margin. Signs of a narrow lunule.

Size.—Height 14 mm., length 34 mm., depth of one valve about 4 mm.
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Locality.— One specimen in the Porter Collection in rubbly brown stone from

Pilton.

Remarhs.—This fossil is distinguished from 8. mimus, n. sp., by the great

regularity, prominence, and number of its ribs. Thus it approaches Cardinia

Devonica, Geinitz,^ but shows little sign of the lessening of the ribs on the marginal

parts or of any median depression, and is further distinguished by its stronger

keel and rounded base, and by the ribs being absent on the postero-superior region.

From Leptodomus constricta ^ it is distinguished by much more numerous ribs,

lower umbo, and the absence of a median constriction.

Sanguinolites angustatus, Phillips, sp.,^ the type of the genus, is much more

transverse; and S. discors, M'Coy,* (Fischer's type), is very similar, but longer

and more rounded in front.

2. Sanguinolites mimus, n. sp. (MS. Museum of Practical Geology). Plate IX,

figs. 4, 6, 7 ?

Description.—Shell of medium size, transverse, convex, suboval. Umbo wide,

depressed, flattened, proximate, situate at the anterior fourth of the length.

Anterior side somewhat produced, flattened. Anterior margin obliquely convex

below. Inferior margin long, slightly convex. Posterior margin roundly convex.

Hinge-margin long, straight, slightly oblique. Contour of back vertically convex,

horizontally slightly convex, but becoming steeply concave in front of umbo, and

gently concave in the postero-superior slope. Postero-superior slope bounded by

a convexity or incipient keel from rear of umbo to postero-inferior point, which is

followed above by a linear concave depression running from beneath the umbo to

the upper part of the posterior margin, and above that by a rounded thickening of

the shell over the hinge-margin. Surface bearing about seventeen rather unequal

and irregular concentric rounded ridges, separated by rather wider concave

intervals and being smallest near the umbo, occasionally divaricating in front and

becoming suddenly faint and invisible on the postero-superior slope. Minor

ornamentation (at least on posterior parts) consisting of crowded microscopic

transverse lineations.

Size of left valve.—Height 16 mm., length 34 mm., depth 5 mm.

Localities.—In the Museum of Practical Geology is a specimen from Croyde

;

1 1853, Geinitz, ' Verst. Grauwack Sacbsen,' pt. 2, p. 4G, pi. xii, fig. 3.

2 1841, Phillips, ' Pal. Foss.,' p. 36, pi. xvii, fig. 58.

3 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 208, pi. v, fig. 2.

* 1844, M'Coy, ' Synopsis Carb. Fo3S. Ireland,' p. 49, pi. viii, fig. 4.
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in the Barnstaple Athenaeum one from Marwood, a cast and mould from Sloly,

and a large fragment of the posterior side from Sloly, which shows the minor

ornament; and in the Porter Collection two from Pilton.

Remarks.—One of the characteristics of this species seems the indistinct

double swelling of the posterior slope. Its rather prominent and irregular

ornament, which abruptly vanishes behind, seems another distinguishing feature.

Affinities.—Fullastra complanata, Sow.,^ as given by Phillips,^ differs by having

the inferior margin concave, the posterior ridge stronger, and the surface smoother.

Sowerby's own shell is also more deltoidal.

Lejytodomus semisulcata, Phillips, sp.,^ approaches it in ornament, but is very

different in shape, being more convex, with a more anterior umbo and a dorsal

constriction.

Sanguinolaria lirata, Phillips,* though looking somewhat similar in Phillips's

figure, is really totally different in shape, character, and ornament. It belongs to

the genus Gtenodonta.

Olossites Manitobensis, Whiteaves,^ simulates it in ornament, but is narrower,

and is more definitely flattened and smoothed behind.

SanguinoUtes concentricus, Goldfuss,® or rather, Beushausen,'' sp., appears to

have stronger and more regular markings, which are cont-inued over the posterior

slope, and also a smaller and lower umbo. It was described by Goldfuss® under

the name Sanguinolaria sulcata, Phillips,^ but the original S. sulcata is very

different, being wider behind, and without any posterior compression or truncation.

3. Genus—Edmondia, de Koninch, 1842.

Shell equivalve, oval or subcircular. Beaks central or anterior. Surface

with concentric striae, and sometimes obscure rays. Hinge narrow, edentulous.

Ligament external. Muscle-marks superficial. Pallial line simple.

^ 1839, Sowerby, in Murchison's ' Sil. Syst.,' p. G09, pi. v, fig. 7.

2 1841, Phillips, ' Pal. Poss.,' p. 35, pi. xvii, fig. 56.

^ Ibid., p. 36, pi. xvii, figs. 57 a—c.

* Ibid., p. 136, pi. Iviii, figs. 53* a, h.

5 1892, Whiteaves, ' Cont. Canad. Pal.,' vol. i, pt. 4, p. 310, pi. iv, fig. 7.

6 1832, Goldfuss, in De la Beche's ' Handbuch,' p. 531.

7 1895, Beushausen, ' Abhaadl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 289, pi. xxvi, figs. 10, 11.

8 1834-40, Goldfuss, ' Petref. Gel-m.,' vol. ii, p. 278, pi. clix, fig. 11.

» 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 209, pi. v, fig. 5.
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1. Edmondia Bodana, F. A. Bomer, s-p. Plate IX, figs. 5?, 8.

I860. Caedinia Bodana, F. A. Romer. Beitr. Harzgeb., pt. 4, p. 163, pi. xxv,

figs. 15 a, h.

1S62. Edmondia Bueltngtonensis, White and Whitfield. Proc. Boat. Soc. Nat.

Hist., vol. viii, p. 301.

1884. Caedinia? Bodana, Clarke. Neues Jahrb. f. Miu., Beil.-Band. iii, p. 379.

1883. Edmondia Buelingtonensis, Hall. Pal. N. T., vol. v, pt. 1, pi. Ixiv,

figs. 19—29.

1885. — — Hall. Ibid., pt. 1, No. 2, p. 390, pi. Ixiv,

fig. 22, and pl. xcv, figs. 13, 14.

? 1885. — SUBOTATA, Hall. Ibid., p. 389, pl. Ixiv, figs. 10, 18—21, 27, 28,

and pl. xcv, figs. 9—12.

Description.—Shell rather small, transversely oval, rather strongly convex.

Hinge-line unseen, but apparently about two-thirds the length. Anterior and

posterior margins roundly and evenly convex, slightly oblique. Inferior margin

long, slightly convex. Umbo apparently prominent, broad, rounded, and incurved,

situated at about the anterior fourth of the length. Lunule undefined.

Contour convex vertically, nearly flat transversely on the back, convex posteriorly.

Surface with about ten irregular undulations of growth, covered by numerous

finer lines, the ornament continuing strong on the posterior slope.

Size.—Length 19 mm., height 12 mm., depth of one valve 4 mm.
Localities.—In the Barnstaple Athengeum is one example from Kingdon's,

Shirwell, and one from Sloly ; in the Museum of Practical Geology one from

Braunton, and one from West Angle Bay, Pembrokeshire; in the Porter

Collection one from Roborough.

Bemarhs.—The species seems distinguished by its almost regularly oval shape,

slight transverseness, comparative smoothness, and the absence of any posterior

angle on the back.

Our figured specimen appears exactly similar to F. A. Romer's figure of his

Carclinia Bodana^ except that it is very slightly more transverse.

It also seems perfectly like E. Burlingtonensis, White and "Whitfield, with

which Hall at first associated shells which he afterwards separated as E. subovata,

Hall, but which present so close a resemblance that it is hard to trace in his

various figures the slight differences which he points out.

Affinities.—E. unioniformis, Phillips, sp.,^ which is de Koninck's type of the

genus, differs in being more circular.

Leptodomus semisulcata, Sowerby, sp., as given by Phillips," is more ovate,

1 1836, Phillips, ' Geol. Torks.,' vol. ii, p. 209, pl. v, fig. 18.

2 1841, Phillips, 'Pal. Foss.,' p. 36, pl. xvii, figs. 57 a— e.
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and more swollen behind, and has more definite, divaricating ribs, and a distinct

anterior dorsal constriction.

Sanguinolites mimus is longer, more regularly and coarsely ribbed, and has a

definitely depressed posterior slope.

8phenotus Hichii, n. sp., is longer and less regularly oval, has a more

depressed back, a post-umbonal keel, and a depressed posterior slope.

2. Edmondia ? Athen.^]:, n. sp. Plate IX, fig. 3.

Description.—Shell very small, transversely oval, moderately convex. Umbo
small, low, proximate, situated at about the anterior third of the length. Anterior

margin apparently deeply convex. Inferior margin long, nearly straight.

Posterior margin deeply convex. Back transversely flattened. Surface with about

eight or ten strong, regular, elevated, rounded, concentric ridges, separated by

similar depressions.

Size.—Height 5 mm., length 8 mm.
Locality.—One specimen from Bradiford is in the Barnstaple Athenseum.

BemarJcs.—The only specimen of this shell that I know is very poor, but it seems

to be distinguished from accompanying species by its transverse oval form, and its

very strong, sharpish, regular striee. On the same slab are several specimens of

Cypricardinia scalaris, but it does not seem possible that it could have afiinity

to that rather variable species.

It approaches in shape, and agrees in ornament with, several of the numerous

Carboniferous species referred by de Koninck to this genus.

It is so similar in general appearance to Sanguinolites Ungeri, F. A. Romer,^

that for a long time I thought it belonged to that species ; but F. Eomer shows that

shell to be congeneric with his Venulites concentricits,^ and a Belgian specimen in the

Woodwardian Museum shows the latter species to be widely removed, and more

in the style of an Astarte. The shell given by Kayser * as Allorisma lingerie

F. A. Romer, sp., differs in having finer and much more numerous striations.

1 1843, F. A. Eomer, ' Verst. Harzgeb.,' p. 26, pi. vi, figs. 26 a, b.

2 1844, Ferd. Eomer, ' Ehein. Uebergangsgeb.,' p. 79, pi. ii, figs. 3 a—c.

^ 1878, Kayser, ' Abhandl. Geol. Specialk. Preuss.,' Band ii, pt. 4, p. 118, pi. xx, fig. 7.
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3. Edmondia ? Hamlingii, n. sp. Plate XI, fig. 3.

Description.—Shell large, transverse, sub-equilateral, very convex. Umbo
large, rounded, incurved, direct, extending above the hinge-line, and situated a

little in front of the centre. Anterior and posterior margins evenly and deeply

convex, the latter being the broader. Inferior margin long, gently convex.

Hinge-line shorter than the length of shell. Contour of back evenly convex.

Surface covered with very numerous, fine, irregular growth-lines.

Size.—Height 23 mm., length 32 mm., depth of valve about 10 mm.
Locality.—One specimen is in Mr. Hamling's Collection, in a pebble from

the beach at Saunton Point.

BemarJcs.—The umbo and hinge of this fine specimen are obscured by the hard

gritty matrix, and it is impossible to decide its exact generic position. It appears

far removed from any of the other species of our beds, being marked by its

remarkably regular, convex, oval form, and the central position of its umbo. As

it bears most general resemblance to some species of Edmondia described by

de Koninck, it seems best to refer it provisionally to that genus. In the same

pebble, specimens of Strophalosia productoides, Athyris concentrica, and Ortliis

interlineata occur.

Affinities.—It seems to have a larger umbo than E. orhitosa, de Ryckholt^

and E. prselata, de Roninck.^

4. Genus—Sphenotds, Hall, 1885.

Shell equivalve, very unequilateral, elongate, sub-trapezoidal. Anterior end

short. Posterior end obliquely truncate. Beaks sub-anterior. Hinge-line long,

nearly straight. Umbonal ridge defined. Postero-superior slope marked

characteristically with a median ridge. Back with a broad median depression,

sometimes producing a constriction in the margin. Surface concentrically striated.

Hinge narrow, with two short narrow central teeth in right valve, and two extremely

slender lateral teeth. Ligamental groove slender, external. Anterior muscle-scar

strong, marginal. Posterior scar shallow. Pallial line simple.

The above description is condensed from Hall, who states that the genus

differs from Sanguinolites and Allorisma by its umbonal and post-cardinal ridges,

its trapezoidal shape, its central cincture, and the character of the hinge.

Judging by the external characters, the following species appear referable to it.

1 1885, de Koninck, 'Ann. Mus. Eoj. H. "N". Belg.,' vol. xi, p. 36, pi. xiii, figs. 18-26.

2 Ibid., p. 36, pi. xiii, figs. 26, 27.
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1. Sphenotus Hicksii, n. sp. Plate IX, fig. 9.

1841. PuLLASTEA ? COMPLANATA, Phillips (not Sowerhy). Pal. Poss., p. 35,

pi. xvii, fig. 56.

Description.—Shell rather small, convex, transverse, subquadrate. Hinge-

margin with two long, transverse, lateral teeth. Umbo prominent, wide, flattened,

incurved, anteriorly truncate, situated at about the anterior third of the length.

Anterior margin rather broad, deeply convex. Inferior margin long, straight, or

very slightly concave. Postero-inferior corner much produced, roundly convex.

Posterior margin probably oblique. Contour of back vertically convex, trans-

versely flattened and slightly depressed in the middle ; curving rapidly in front

to form an undefined lunule, which is bisected by the produced margins ; bounded

behind by a more or less distinct rounded angle or ridge from the umbo to the

postero-inferior corner. Posterior slope obliquely flattened. Surface with ten or

fifteen irregular undulations, less marked on the sides, and with a minor ornament

of minute, crowded, sharpish transverse lines, only seen where the shell is well

preserved. Shell-structure thin.

Size.—Length 25 mm., height 13 mm., depth of valve 5 mm.
Localities.—In the Museum of Practical Geology is a specimen from the new

Ilfracombe Road near Barnstaple; in the Barnstaple Athenaeum, eight from

Kingdon's, Shirwell; and in the Porter Collection two from Pilton.

Remarks.—W\n\e these fossils clearly belong to the species described by

Phillips as Pullastra complanata, Sowerby,they are perfectly distinct from Sowerby's

own species.^ The latter is a much more oblique and trigonal shell, with a very

narrow anterior end, and altogether has a more mytiloid appearance, as seen by

his type in the Museum of the Geological Society.

None of our specimens are very perfect, or give the full shape. The amount
of depression in the back and of the transverseness seems to vary considerably.

One of Mr. Porter's specimens is a cast, and seems to show two long posterior

teeth. This is not, however, very clear.

2. Sphenotus solenoides. Hall.'' Plate IX, figs. 10, 11.

1870. Sanouinolites solenoides, Hall. Prelim. Notice Laaiell., pt. 2, p. 38.

1883. — — Sail. Pal. N. T., vol. v, pt. 1, PJates, pi. Ixv,

figs. 21—28.

1885. Sphenotus solenoides, Hall. Ibid., vol. v, pt. 1, No. 2, p. 398, pi. hv,

figs. 21—28.

1 1839, Sowerbj, in Murchison's, * Sil. Sjst.,' p. 609, pi. v, fig. 7.
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Description.—Shell obliquely convex, very transverse, of moderate size. Umbo
situated at about the anterior third of the length, small, much flattened and

truncated, incurved, tending forward. Hinge-line probably nearly the length of

the shell. Anterior margin produced, narrow, evenly convex. Inferior margin

very long, nearly straight, slightly oblique. Posterior margin broad, gently

convex. Contour of back gently convex on the line of greatest depth from umbo

to postero-inferior corner, in front of which it is obliquely flat, and behind which

it is gently convex. Surface with a few rather irregular and divaricating, rounded

growth-ridges on the back, which almost vanish on and behind the aforesaid line.

Size.—Height 10 mm., length 24 mm.
Locality.—There are three specimens from " the top of the Baggy Stage," S.W.

of Sloly, in the Woodwardian Museum.

BemarJcs.—These shells are very indistinct, but they appear so closely to

correspond with the figures given by Hall of his Sphenotus solenoides, that there

seems great probability that theyare identical. Our best preserved specimen (fig. 10)

appears still more transverse, but this is evidently due to the squeezing to which

the beds have been so much subjected, and possibly the greater flattening and

depression of its umbo may be due to the same cause. The posterior ridge or keel

seems sharper in the American shell, and the inferior margin sometimes slightly

concave.

3. Sphenotus? solenifoemis, Goldfuss, sp. Plate XII, figs. 1, 1 a.

1834-40. Sanguinolabia soleniformis, Goldfuss. Petref. Germ., vol. ii, p. 277,

pi. cliii, fig. 7.

1895, Sphenotus solenifoemis, JBeushausen. Abhandl. k. Preuss. Landes., n. s.,

pt. 17, p. 215, fig. 19; and

pi. xviii, figs. 1, 2.

Description.—Shell (cast) rather large, extremely transverse, subconvex,

quadrate. Umbo flattened, adpressed, proximate, curved forward, and situated at

about the anterior tenth of the length. Hinge-line straight, about five-sixths the

length of shell. Anterior margin probably sloping obliquely from umbo to the

anterior angle, which is one-third way down, and then becoming obliquely convex.

Inferior margin very long, direct, straight. Postero-inferior corner rather pro-

duced, apparently deeply convex. Posterior margin very short, slightly convex

and oblique. Contour of back rounded in front, slightly concave beneath umbo,

and with a blunt keel running from behind umbo in a slight curve to postero-

inferior corner. Posterior slope flat and oblique, and marked with a few strong
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unequal growtb-ridges. Anterior muscle- scar apparently large, and occupying the

anterior corner. Posterior muscle-scar large, circular, and indistinct, and situated

below the end of hinge-line on the posterior slope. Escutcheon very long,

narrow, and apparently concave and defined.

Size.—Height 16 mm., length 52 mm., depth of the closed shell 12 mm.
Locality.—There is a specimen in the Mantell Collection in the British Museum

without a locality, but resembling in the mineral character the fossils of the

Marwood Cucullasa beds.

BemarJcs.—The only specimen of this shell, though very remarkable in form,

is so badly preserved that it is very difficult to say what it is. The hind margin

is gaping, but the front is so much worn away that its true shape is doubtful. It

appears to me very closely to resemble the figure which Beushausen gives in the

text of his latest work as the undistorted form of Goldfuss's Sanguinolaria

soleniformis. This, as far as can be judged, chiefly differs from ours in being

slightly shorter, and slightly less concave in the post-umbonal slope, and in having

a rather longer front margin ; differences probably due to the German fossil

having the shell. Whether Beushausen is right in identifying his shell with

Goldfuss's, which is totally different in appearance, I have no means of judging, but

if he is, it seems clear that our fossil may also be referred to it.

Beushausen places his shell under Sphenotus, with which it appears agreeable

except in its extreme length. Our specimen has so much the appearance of

straight-hinged species of Hall's genus Cimitaria (regarded by Beushausen as a

synonym of Leptodomus, to which it is at all events allied), that it is quite

possible it may prove to belong to it, but that cannot be ascertained till a specimen

showing the true shape of its front side be found.

5. Genus—Phthonia, Eall, 1870.

1. Phthonia, sp. Plate IX, fig. 19.

? 1S95. Phthonia, cf. cylindeica, Kay&er. Ann. Soc. Geol. Belg., vol. xxii, p. 201,

pi. i, fig. 9.

Description.—Shell small, convex, extremely transverse (umbo and anterior

]3arts unknown). Upper and inferior margins very long, straight, and nearly

parallel. Posterior margin roundly and evenly convex. Coutour of back straight

horizontally, roundly convex vertically. Surface with a few unequal, indistinct,

transverse stride.

Size.—Length more than 17 mm., height G mm., depth of valve 2 mm.
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Localities.—A single specimen from Top Orchard is in the Barnstaple

Athenaeum, its mould being in the Porter Collection.

Bemarlcs.—Though this specimen is so imperfect that its full shape, &c., cannot

be ascertained, I have figured it, as it does not seem at all in accord with any of

our other fossils. Its extreme elongation and the uniformity of its contour is

remarkable, even if partially induced, as is indicated by a specimen of Orthis

interlineata, Sow., on the same slab being slightly distorted in the same direction.

The nearest approach to it is the shell recently described by Dr. Kayser, from

Belgium, under the name Phthonia, cf. cylindrica, Hall,^ which is so like that it may
perhaps prove identical. From Hall's own species the differences are greater.

A fragmentary shell, from South Petherwyn, in the Museum of Practical Geology

has nearly the same dimensions, but differs so much in detail as evidently to be

distinct.

III. i^a-rtuV?/—Prothyeid^, 8. A. Miller, 1889.

1. Genus—Prothyeis, Meeh, 1869.

Shell equivalve, very inequilateral and transverse, moderately convex, con-

centrically striated, gaping and rectangularly notched in front, close or slightly

gaping behind ; umbo depressed, subterminal, with a small (elevated) fold running

from it to the anterior notch ; inferior margin direct, convex or re-curved.

There seems one discrepancy between the genus as generally defined, and the

characters shown by English species, viz. that the notch in the latter is the termi-

nation of an elevated ridge running from the umbo, and not of a groove, as appears

indicated by Meek, Hall, Zittel, Fischer, &c. Whether this points to a real

difference I cannot say, but the character of the ridge in the English shells is clear.

The species appear to be gregarious.

1. Prothyeis recta, n. sp. Plate IX, figs. 12—14.

Description.—Shell rather small, transverse, slightly convex. Umbo low,

incurved, situated at about the anterior third of the length, inclined forward.

Hinge-margin long (details unknown). Anterior margin broad, roundly convex,

with a small triangular notch or nick at its centre. Inferior margin long, very

slightly convex. Postero-inferior corner produced, narrow, very convex.

Posterior margin nearly straight, very oblique. Surface with unequal, low,

^ 1885, Hall, ' Pal. N. T.,' vol. v. pt. 1, No. 2, p. 473, pi. Ixxviii, figs. 1—4.
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convex growth-swellings, separated by deep impressed lines, and apparently

covered with finer lineations, and with one or two impressed rays on the postero-

superior slope. Contour flattish on the back, steeply convex on the supero-

posterior part, where a narrow groove runs from the rear of the umbo to the

margin, and broken in front by an arching ridge running from before the umbo to the

anterior marginal nick, and defining a lunule. Shell-structure massive. Pallial

line at some distance from the margin. Posterior muscle-scar apparently small,

and situated near the posterior point. Anterior muscle-scar near the umbo.
Interior of the shell with grooves and pits.

Size.—Height 12 mm., length 18 mm., depth of one valve about 3 mm.
Localities.—There are twenty-six specimens in the Museum of Practical

Geology from Baggy Point, " South Cave," and " just over the grits " in blackish

Limestone.

BemarJis.—Though these shells were evidently common in their locality, it has

been difficult to find sufficiently perfect specimens to define the species, especially

as it seems to have been rather variable in shape.

Affinities.—It differs from Prothyris contorta in being shorter and less oblique,

and in having a convex base.

2. Peothyris contoeta, n. sp. Plate IX, figs. 15, 16, 16a.

Description.—Shell small, convex, subquadrate, very transverse. Hinge-line

unseen, but apparently about half the length of the shell. Umbo small, low,

oblique, flattened, and situate near the anterior end. Anterior margin very

convex, but broken at about its centre by a small, deep, concave notch, which is

the termination of a rounded elevated conical ridge, running to it from the front

of the umbo. Inferior margin very long, convex in front, straight or even

slightly concave in the median region, becoming convex behind. Postero-

inferior corner produced and very deeply convex. Posterior margin oblique

above. Contour of back very evenly convex except for the tubular ridge. Cast

marked with one or two deep linear furrows running along the postero-superior

edge, and with a triangular perpendicular clavicular groove under the umbo.

Muscle-marks apparently large and not marginal. Pallial sinus apparently deeply

indented. Surface covered with very numerous microscopic, impressed, con-

centric striae, and having five or six fine sharp sub-parallel ridges running along

the postero-superior side of the shell immediately below the hinge-margin. Shell-

structure rather thick for the size of the shell.
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Size.—Height 8 mm., length 22 mm., depth of one valve 2 mm.

(approximately)

.

Locality.—There are several small specimens in the Barnstaple Atheugeum

from Kingdon's, Shirwell, and two or three in the Porter Collection from Pilton.

Bemarlcs.—While in many respects good, the specimens leave much that is

doubtful about this species. It seems to be distinguished by its very long subquad-

rate or rhomboidal shape and slightly sigmoid inferior margin.

3. Peothyeis scalpeata, n. sp. Plate IX, figs. 17, 18, 18 a; and (?) Plate X,

figs. 16—17 a.

Bescriijtion.—Shell small, equivalve, gently convex, lancet-shaped, very

transverse. Umbo wide, low, proximate, slightly rounded, very oblique, arching

forward, concavely truncate in front. Anterior margin produced, broad, very

convex, but suddenly and deeply notched at the medio-anterior point, below which

it immediately curves with a slight convexity into the inferior margin. Inferior

margin very long, and gently and evenly convex. Posterior side long and narrow.

Posterior margin produced to an almost sharp median angle, with similar gently

convex sides ; the upper side becoming slightly concave as it meets the end of the

hinge-margin rather behind the middle line of the shell. Hinge-margin straight,

about half the length of the shell. Hinge with three or four long, linear, parallel

(or radiating), transverse, posterior lateral teeth. Lunule deep, ovate, defined by

a raised tubular ridge, which arches from the umbo to the notch in the anterior

margin. Contour of back vertically gently convex, horizontally nearly flat,

obliquely truncated in the extreme suj^ero-posterior part, concave in the antero-

superior part or lunule, and broken by the squarish conical arching ridge running

from the front of the umbo to the anterior notch. Surface ornamented with

distant impressed strige or growth-lines, especially near the margins, and with two

or three slight sunken radiating threads on the postero-superior part of the shell.

Size.—Length 16 mm., height 7 mm., depth 3 mm.
Localities.—There is a specimen (of the open valves) from Croyde, and another

from the Sloly beds of Plaistow Mill Quarry, near Barnstaple, in the Museum of

Practical Geology ; there are numerous specimens from Sloly in the Barnstaple

Athengeum, from S.W. of Sloly in the Woodwardian Museum, and from the Sloly

Quarry in my Collection.

Remarks.—This species, though rarely found in at all good preservation, is

evidently an abundant and characteristic fossil of the Sloly beds. In the Sloly

Quarry Dr. Hicks and I observed a bed near the Lingula squamiforwis bed which
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is absolutely covered with tlieir crowded valves, though so decayed and often so

distorted that they cannot be individually recognised, and it is only by means of

an occasionally better preserved specimen that the species can be made out. The
totally different appearance sometimes produced by the extreme distortion is

illustrated by the two figures on PI. X, which were not recognised as the present

species till long after they were drawn.

Affinities.—From the two accompanying species of this genus the present shell

is at once distinguished by its long lancet-like shape and its angular posterior side.

It appears confined to the Sloly beds, while the other two occur higher in the

series, the one near the base, and the other in the middle of the Pilton beds.

It is something like Gtenodonta tumida, Sandberger,^ in general shape, but is

totally different in detail.

2. Order—HOMOMYARIA; Zittel, 1881.

I. Family—Unicarditd.e, Fischer, 1887.

1. Genus—Scaldia, de ByckJiolt, 1847.

I have placed the following species under this genus as being possibly in accord

with it, but sufficient is not known of the shell to determine its true affinities.

1. Scaldia? longa, n. sp. Plate X, figs. 1, la, 2.

Description.—Shell small, transversely oval, very convex. Umbo nearly central,

prominent, slightly arching forward. Anterior and posterior margins nearly

similar and approximately semicircular. Inferior margin gentlj convex. Contour

rather flat transversely, very convex vertically, becoming concave in the superior

corners. Umbonal slopes rounded. Muscle-scars extremely large, irregularly

subcircular, situated on the superior side not far from the umbo. Shell-structure

very thick.

Size.—A single valve is about 12 mm. long, 9 mm. high, 3 mm, deep.

Localitij.—Two specimens are in the Museum of Practical Geology from South

Cave, Baggy Point,

Bemarhs.—The nearly central umbones and sub-equilateral transversely oval

form distinguish these little shells from any that otherwise approach them.

^ 1853, Sandberger, ' Verst. Ehein. Nassau,' p. 277, pi. xsix, figs. 6, Ga.

M
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They are evidently casts of a very thick shell, and show traces of a few

transverse ridges of growth. In the neighbourhood of the umbo are a few

prominences, indicating indented pits in the inner surface of the valve. The

muscle-scars seem rounded and unusually and equally large ; the anterior scar

is situated halfway from the apex to the centre of the anterior margin, and

the posterior scar much nearer to the centre of the posterior side.

II. Family—ARCTiciDJi;, B. B. Newton, 1891.

Cyprinidj;, Gray, 1840.

1. Genus—Cypricaedinia, Ball, 1859.

1. Cypeicardinia scALARis, FhUUjjs, sp. Plate IX, figs. 20, 21.

1841. MoDiOLA scALAEis, Phillij)S. Pal. Foss., p. 137, pi. Ix, fig. 62*.

? 1858. Ctpeicardia impeessa, In Baer and Helmersen's Beitr. Euss. Eeiches,

Band xxi, p. 106, pi. iv, figs. 4 a, h.

1892. CiTEiCAEDiNiA SCALAEIS, WMdhome. Dev. Faun., vol. ii, p. 5, pi. i,

figs. 6—8.

? 1894. — Sandbeegeei, Holzapfel. Abhandl. k. Preuss. Geol.

Landes., n. s., pt. 16, p. 181, pi. xvi, fig. 3.

1895. — LIMA (Schnur), Beushausen. Ibid., n. s., pt. 17, p. 182,

pi. xvi, fig. 1.

1895. — SCALAEIS, Beushausen. Ibid., p. 179, pi. xvi, fig. 2.

? 1895. — Sandbeegeei, Beushausen. Ibid., p. 181, pi. xvi, fig. 3.

Localities.—In the Barnstaple Athengeum are two specimens on a slab from

Bradiford and one from Top Orchard ; in the Porter Collection two from Pilton

;

and in my Collection six from the lane between Wrafton and Heanton.

Bemarhs.—After comparing these with specimens from Lummaton I feel no

doubt that they belong to Phillips's species. As their surface is often much

decayed, their markings are not always so definite, but their character seems the

same, and their shape varies within the same limits. They seem still smaller in

size.

I much regret that I am unable to follow Beushausen in separating the three

species quoted above from his recent masterly work. Even if the distinctions

which the learned German draws are permanent in the Continental specimens, it

appears to me that they are unlikely to indicate more than local varieties. As far

as I can see, English specimens might be selected which would be ranked in each

of them. It would seem that it is not always the same valve which is the largest

in the English species, and that the median constriction varies much in its strength.
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G. im.jpressa^ Paclat, appears to agree iu form and ribbing, but is of a much

larger size.

2. OYPEiCAEmNiA ? sp. Plate IX, fig. 22.

Description.—Shell small, oblique, transverse. Anterior side much contracted,

possibly subangular. Antero-iuferior margin rather long, oblique. Inferior

margin moderately short, very slightly convex. Postero-inferior corner rounded,

very convex. Hinge-margin about three-quarters (?) of the length. Umbo
broad, flat, prominent, curving forward, and situate anteriorly. Contour of back

flattened horizontally between lines of curvature which run from the umbo to the

lower part of the sides. Surface covered by about twenty large, broad, low, sub-

angular, concentric ridges, apparently marked with minute crenulations.

Size.—13 mm. long, 9 mm. wide.

Localities.—A specimen from Sloly is in the Barnstaple Atheneeum.

BemarJcs.—This specimen is very obscure. It has every apjDcarance of

belonging to the genus Cypricardlnia, though there seems no positive evidence

that it does so.

3. Ci'PRICARDINIA, sp.

Description.—Shell minute, suborbicular, very convex, oblique. Umbo elevated,

prominent, incurved, direct, anterior. Anterior margin narrow, apparently

nearly straight. Inferior margin oblique, slightly convex. Postero-inferior

corner subangular, produced. Posterior margin long, oblique, slightly convex.

(Hinge-margin unseen, perhaps half the length of shell.) Lunule apparently deep

and undefined. Contour very convex, divided by a blunt angle from umbo to

postero-inferior corner, behind which it is flatter and steeper. Surface covered

with numerous strong parallel ridges on the back.

Size.—About 2 mm. long, 1*5 mm. high, and '5 deep.

Locality.—A single specimen from Marwood is in the Barnstaple Athenaeum.

BemarJcs.—This tiny shell seemed too indistinct for figuring, but by a minute

examination many of its details have become evident. It reminds one strongly of

the general form of Opis, but no doubt is really a species of Cypricardlnia.

Affinities.—It differs from C. scalaris by its shortness, convexity, and much

finer striation, in the last point coming nearer the species last described.
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III. Family—Trigoniid^, Fleming, 1828.

1, Genus—Myophokia, Bronn, 1835.

Salter establislied the genus Curtonotus, and Neumayer Kefersteinia, for shells

which are similar or identical with Devonian species referred to ScMzoclus, but

which are shown by Beushausen to be included within the limits of Mi/ophoria.

1. Myophoria inflata, F. a. Burner, sp. Plate X, figs. 3, 3 a, 4, 4: a.

1843. Tellina inflata, F. A. Eomer. Verst. Harzgeb., p. 28, pi. vi, fig. 22.

? 1844. AxiNDS NUCULOiDES, M'Coy. Syn. Garb. Ireland, p. 63, pi. xi, fig. 9.

1849. Caedinia inflata, d' Orhiyny . Prodrome, vol. i, p. 76.

1855. — — F. A. Bomer. Beitr. Harzgeb., pt. 3, p. 13, pi. iii,

fig. 12.

1855. — TEAPEZoiDALis, F. A. Bomer. Ibid., p. 13, pi. iii, fig. 11.

1857. ScHizODTJS iNFLATUs, Kefersteiii. Zeitseh. Deutsch. Greol. GeselL, vol. ix,

p. 153, pi. iv, figs. 1—3.

1884. — — Beushausen. Abhandl. Geol. Specialk. Preuss., vol.

vi, pt. 1, p. 99, p]. vi, fig. 6.

1884. — Kefeesteini, Beushausen. Ibid., p. 100, pi. v, fig. 13.

1884. — TEAPEZOIDALIS, Beushausen. Ibid., p. 101, pi. vi, fig. 9.

1895. MroPHOEiA inflata, Beushausen. Abhandl. k. Preuss. Geol. Landes.,n. s.,

vol. xvii, p. 122, pi. ix, figs. 6, 7.

1895. — cf. inflata, Beushausen. Ibid., p. 123, pi. ix, figs. 8—10.

Bescription.—Cast moderate in size, almond-shaped, transverse. Umbo rounded,

inclined slightly forward, situated behind the anterior third. Hinge-line long,

large, gently convex. Hinge-teeth large, broad, oblique. Anterior margin broad,

very convex. Inferior margin long, slightly convex. Posterior corner produced,

narrow, subangular. Postero-superior margin long, oblique. Contour of back

convex, becoming steeper in front, obliquely flattened in the postero-superior part,

sometimes with two indistinct rounded angles on the cast, which radiate to the

infero-posterior region. Anterior muscle-scar large, angular, deep, situated

near the umbo ; posterior scar more elongate and less distinct. Shell massive.

Size.—Height 19 mm., length 26 mm., depth of one valve 9 mni.

Localities.—Three specimens are in the Museum of Practical Geology from

county Cork, and five poor and doubtful specimens in the Woodwardian Museum

from west of Saunton Court.
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Bemarhs.—It is very doubtful whetlier this shell should be included in our

list, the five Devonshire specimens being so poor as to be almost undecipherable.

The shells figured appear to belong to the Infra-carboniferous of Ireland.

Keferstein united Tellina or Gardinia infiata, F. A, Roraer, with G. trapezoidalis,

r. A. Romer. These Beushausen in 1884 again separated into three species,

calling Keferstein's ScJi. inflatus by the name 8ch. Kefersfeini. It appears to me

thatBeushausen's figure of Sch. Kefersteini is almost exactly like Romer's figure of

G. trapezoidalis and Romer's first figure of T. inflata, while his figure of Sch. inflata

seems more like Romer's second figure and Keferstein's. To the latter of these

one of our specimens is very similar; and a second, which is not figured, equally

resembles the former. Our own material was insufficient to prove anything, but

as other species of the genus are evidently liable to much variation, I was led to

the conclusion that the balance of probability was on the side of Keferstein's view.

It is interesting, therefore, to find that in his later work Beushausen has reversed

his former judgment, and reunited all three as M. inflata, though at the same

time adding another form, which seems to me also to be identical.

Axinus niiculoides, M'Coy, though much smaller, may perhaps be the young or

a dwarfed variety of the same species.

2. Myophoeia deltoidea, Phillips, sp. Plate X, figs. 5—S.

1811. Cypbicaedia deltoidea, Phillips. Pal. Foss., p. 37, pi. xvii, fig. 59.

1842. NrcuLiTEs Chemungensis, Conrad. Journ. Acad. Nat. Sci. Philad., vol.

viii, p. 247, pi. xiii, fig. 13.

1842. — ADPHESSA, Conrad. Ibid., p. 248, pi. xv, fig. 4.

? 1843. Cypeicaedia ? ehombea, Rail. Geol. Surv. N. T., Eept. 4th Dist., p. 291,

pi. cxxxix, figs. 2, 3.

? 1844. Axinus ohbiculaeis, M'Coij. Syn. Carb. Foss. Ireland, p. 64, pi. viii,

fig. 28.

1844. — deltoideus, M'Coy. Ibid., p. 63.

1855. Anodontopsis deltoideus, If-Coy. Brit. Pal. Poss., p. 396.

? 1863. CuETONOTUs ELEGANs, Salter. Quart. Journ. Geol. Soc, vol. xix, p. 495,

figs. 3 a, h.

1870. ScHizoDus ADPEESsus, Hall. Prelim, Notice Lamell., pt. 2, p. 95.

? 1870. — EHOMBEUs, Hall. Ibid., p. 95.

1883. Cytheeodon adpeessus, HaU. Pal. N. T., vol. v, pt. 1, plates, pi. Ixxv,

figs. 3—9.

P1883. — EHOMBEUS, J^o//. Ibid., figs. 19—23.

1883. — QUADEANGULAEis, Hall. Ibid., figs. 31—36.

1883. — Chemungensis, Hall. Ibid., figs. 37—40.
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1885. ScnizoDUs aupressits, Hall. Pal. N. T., vol. v, pt. 1, No. 2, p. 449,

pi. Ixxv, figs. 3—9.

? 1885. — RHOMBEUS, Hall Ibid., p. 452, pi. Ixxv, figs. 19—23.

1885, — Chemungensis, Hall. Ibid., p. 453, pi. Ixxv, figs. 31—34, 36—
41, 45.

1885. — iEQUALis, Hall. Ibid., p. 458, pi. Ixxv, fig. 35; and pi. xcv,

fig. 29.

1893. Ctpeicabdia deltoidea, Collins. Tran3. Eoy. Geol. Soc. Cornwall, vol.

xi, p. 36.

1893. ScHizoDUS DELTOiDEtrs, ColUnst. Ibid., p. 38.

Description.— Shell moderate in size, convex, slightly transverse, subquadrate.

Umbo small, direct, incurved, slightly truncate behind, and situate rather in front

of the centre. Hinge-margin short, convex. Hinge containing a large, triangular

central tooth, and a smaller, more elongate, and indistinct posterior tooth.

Anterior margin broad and roundly convex. Inferior margin rather long, slightly

convex. Postero-inferior corner rather produced and subangular. Posterior

margin oblique and slightly convex. Contour of back divided by a blunt angle

running from the umbo to the postero-inferior point, in front of which it is trans-

versely flat, becoming convex in front, and behind which it is oblique and flat.

Posterior muscle-scar high up near the centre of the posterior hinge-margin.

8iz6.—Height 16 mm., length 20 mm., depth of one valve 5 mm.
Localities.—In the Museum of Practical Geology are two specimens from

Marwood, six from Shirwell, one from Petherwyn, and one from West Angle

Bay, Pembrokeshire. In the Porter Collection is one from Marwood ; in the

Woodwardian one from Marwood and two very obscure specimens from Baggy

Point.

BemarJcs.—The Petherwyn specimen almost exactly agrees with Phillips's

figure, the only difference being that it is perhaps slightly more transverse.

Being in the Museum which contains so many of his figured specimens, it is

probable that it is the original type of his Cypricardia deltoidea, and it is to be

observed that Phillips noted its resemblance to Axinus.

M'Coy states it to be not uncommon in the sandstones of Baggy Point, and it

seems probable that thebeds to which he refers are those which have contributed eight

specimens from Shirwell and Marwood to the same museum. The first question,

therefore, is whether these specimens can be identified with the type. They diSer at

first sight in being flatter and in having a less prominent umbo, above which the

hinge is seen, whereas it is invisible in the type specimen. At this point Mr.

Porter's specimen may be noted as uniting them in shape, and partially showing the

teeth. These Marwood specimens are, indeed, of all shapes, long and high, but this

is probably largely due to fossilisation, or at least to similar causes to that which

produced such variations in the specimens of Cucullwa and Avicula of the same
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beds. It is also to be observed that one of them so exactly resembles Curtonotus

elegans, Salter, as to render it very probable that it is only a variety of the same

species.

We next come to some American forms which are strikingly like our sup-

posed type-specimen, but which appear generally to differ from our fossils by having

more elevated umbones. This seems probably to be due to the American fossils

retaining their shells, while our specimens are all in the nature of casts.

8cMzodus quadrangularis, Hall, and Sch. Chemimgensis, Conrad, appear

identical with each other and with the present shell, except that they are about

half as large again—a fact which could hardly give them more than varietal rank,

as both the English and American shells vary considerably in size. Schizodus

adpressus, Conrad, is regarded by Hall as " probably only a variety of Sch.

Chemungensis which lived under different conditions." Sch. sequalis, Hall, is

separated by him from Sch. Chemimgensis, var. quadrangidaris, as having " the

base more broadly rounded and the anterior portion more expanded below ;

"

but, if he be correct in making the latter form a variety of Sch. Ghemungensis,

it is difficult to see why the former also should not be included in it, and that

form is approached by the specimen from West Angle. As given by Whiteaves,^

however, Sch. Chemungensis is wider and more rounded.

On the whole there seems reason for regarding these various forms as not

more than varieties of one variable species.

Schizodus rhomheus, Hall, may also possibly be a variety ; but, though

equalling the English shells in size, it seems essentially to differ from the adjacent

forms in being longer, and in having less anterior inflation.

Axinus orhicidaris, M'Coy, has much the appearance of being the young or

dwarfed form.

Affinities.—C. centralis, Salter,^ seems distinguishable by its larger and more

terminal muscle-scars, its more central umbo, and its more oval form, without

signs of posterior truncation.

Schizodus ohrotundatns, Beushausen,^ appears to have a slightly larger hinge,

and not to be flattened and angulated on the posterior side.

Axinus obliquus, M'Coy,* seems to have a much less inflated anterior side.

1 1891, Whiteaves, ' Contr. Canad. Pal.,' vol. i, pt. 3, p. 241, pi. xxx, figs. 5, 5 a.

2 1863, Salter, 'Quart. Journ. Geol. Soc.,' vol. xix, p. 495, figs. 4«, b.

^ 1884, Beushausen, ' AbhancU. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 95, pi. vi, figs. 7, 8.

* 1844, M'Coy, ' Syn. Carb. Foss. Ireland,' p. 64, pi. v, fig. 29.
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3. Myophoria teigona, F. A. Burner, sp. Plate X, figs. 9—11.

1843. Thetis ? teigona, F. A. Homer. Verst. Harzgeb., p. 26, pi. vi, fig. 25,

1856. — — Bronn. Jahrb., pp. 646, 651.

1857. ScnizoDTJS tbigonus, Keferstein. Zeitsch. Deutsch. Geol. Gesell., vol. ix,

p. 154, pi. iv, figs. 4, 5.

1884, — sp., Beushausen. Abhandl. Geo). Specialk. Preuss., Band vi,

pt. 1, p. 97, pi. V, fig. 19.

1884. — FALLAX, Beushausen. Ibid., p. 98, pi, v, fig, 15 ?

Description.—Shell rather large, equivalved, higher than long, subovate.

Umbo nearly central, prominent. Hinge large, much curved, with a large

triangular central tooth in the left valve fitted between two large teeth in the right

valve. Anterior margin long, moderately convex. Inferior margin short,

oblique, with nearly semicircular outline. Posterior margin similar to

anterior, but longer, and elbowed one-third way down. Contour gently and

nearly evenly convex, the greatest depth being not far from umbo. Pallial line

simple, some distance from margins. Anterior muscle-scar small, subcircular,

situate near the umbo. Posterior muscle-scar larger, situated rather above the

centre of the posterior margin. Interior of shell with a long, narrow, arching,

convex callosity, running from behind the umbo to the front of the posterior

muscle-scar. Surface apparently bearing a few growth-lines and numerous

indistinct concentric striae. Shell-structure very massive.

Size.—A cast of the closed valves measures 14 mm. long by 18 mm. high, and

9 mm. deep. A large specimen is 32 mm. high by 23 mm. long.

Localities.—In the Museum of Practical Geology are two specimens from

Richard's Summer-house, Croyde Bay, three from Baggy, and one from

" Barnstaple Road ;" in the Woodwardian Museum a specimen from Barnstaple,

and three poor specimens from west of Saunton Court ; and in the Porter

Collection two specimens on one slab from Pilton.

Bemarhs.—These specimens, though generally poor and often squeezed com-

pletely out of shape, appear to indicate a well-characterised species, distinguished

by its narrow ovoid form, short arching hinge, large teeth, small obliquity, and

massive shell, and by the long spoon-like callosity. The best Woodwardian

specimen, which is a double cast, displays the clasping of the teeth in such a

way as to show that they were very large and strong ; and, as it appears to retain

its true shape, it shows that the shell was sometimes considerably higher than
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long. In the Porter Collection, however, are two specimens which seem to be

specifically identical, and which show that its outline was sometimes more circular,

and in the young form more transverse and trigonal. Comparing these Devon-

shire specimens with Gurtonotus unio, Salter,^ which occurs in profusion at

West Angle Bay, Pembrokeshire, it appears that they are closely allied, and

possibly only varieties of the same species. My Pembrokeshire specimens

are unfortunately all defective, it being impossible to extricate them from the

hard, crystalhne, purple limestone in which they are embedded, but they appear to

be very similar in shape, except that they are usually more transverse and

quadrate than the Devonshire specimens. It is, however, clear that they

themselves varied very considerably in relative measurements.

Turning next to foreign specimens, we find that Keferstein's figure of Schizodus

trigonus exactly agrees with our Woodwardian specimen, except that it is not quite

so high. This shell he identifies with Thetis (?) trigona, F. A. Eomer, which is

smaller, and much more transverse and trigonal, and appears exceedingly like the

smaller of Mr. Porter's two specimens. If this identification by Keferstein is

correct, there seems no reason against regarding all the above-mentioned English

shells as equally belonging to the same species.

Affinities.—Schizodus ovalis, Keferstein,^ differs in being more perfectly oval

;

and, according to Beushausen,^ it has strong concentric striae.

Gurtonotus elongatus, Salter,* is a very high form. Not having seen any

specimens of it, I am not certain whether his figures represent undistorted shells,

but, if so, they appear specifically distinct in outline, being long and straight

behind the umbo and deeply convex below.

IV. Family—NucuLiDiE, d'Orbigny, 1843.

1. Genus—Nucula, Lamarck^ 1801.

1. Ndcula lineata, PhilUiJs. Plate X, figs. 13, 14.

1841. NucuLA LINEATA, PMlUps. Pal. Foss., p. 39, pi. xviii, figs. 64 a a— i,

/3 a, h.

^ 1863, Salter, ' Quart. Journ. Geo!. Soc.,' vol. xix, p. 495.

^ 1857, Keferstein, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. ix, p. 155, pi. iv, fig. 6.

^ 1895, Beiishausen, ' Abhandl. k. Preuss. Geol. Landes., ii. s., pt. 17, p. 119, pi. x, figs. 15, 16..

* 1863, Salter, ' Quart. Journ. Geol. Soc.,' vol. xix, p. 496, figs. 5 a—d.
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1863. NucuLA LiNEATA, Semenoio and M'dller. Melauge Phys. et Chiin., vol. v,

p. 678, pi. iv, fig. 11.

? 1868. — PLiCATA, Dames. Zeitsch. Deutach. G-eol. G-esell., vol. xx,

p. 502, pi. X, figs. 8 a, h.

Description.—Shell small, subtriaiigular, oblique, very convex. Umbo large,

prominent, elevated, rounded, situated at or about the posterior third of the length,

and tending somewhat backward. Hinge-line convex, about half the length of

the shell, and ending abruptly at the sides, bearing a fossette and a few very

minute teeth under the umbo, about four large, high, perpendicular, parallel, pos-

terior lateral teeth, and about six still larger and loftier, perpendicular, parallel,

anterior lateral teeth. Anterior margin much produced, straight and oblique

above, and deeply convex round the anterior corner. Inferior margin long,

gently convex. Posterior margin broad, roundly convex. Surface with ten or

or twelve fine, sharp, elevated, very distant concentric ridges, between which

several very fine intermediate concentric strise are seen. Shell-structure very

thick.

Size.—Height 5 mm., length 9 mm., depth of both valves 3 mm.
Localities.—In the Barnstaple Athenseum is a specimen from Upcott, and

another from Briishford ; in the Museum of Practical Geology one from Saunton,

and another (which is very poor) from east of Ashford Inn ; in the Woodwardian

Museum three from west of Saunton Court ; and in my collection one from Upcott

Arch Quarry. Phillips records it from " Baggy Point."

Bemarlcs.—From Phillips's description the species varied considerably in length,

size, and sculpture. The variation in contour is seen in our specimens, which

seem as a rule rather more transverse than his. Our specimens are, with one

exception, casts. It seems doubtful whether the possible crenulation of the striae

mentioned by Phillips is not simply due to fracture. In casts of the double shell

the impress of the lofty interlocked teeth leave a beautiful scalloped pattern, and

the margins protrude sharply at the ends of the hinge-line.

2. Genus—Ctenodonta, Salter, 1851.

(Ehlert,^ who discusses the question fully, points out that Tellinomya, Hall,

and Ctenodonta, Salter, having the same type species, are synonymous, and con-

siders the latter to be the valid name.

He regards it as a genus distinguished from Palwoneilo, Hall, by its more

1 1888, CEhlert, ' Bull. Soc. Geol. Er.,' ser. 3, vol. xvi, p. 653.
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central and loftier umbones, its more largely rounded anterior side, the absence

of a postero-superior depression, and the subrostrated shape, which is after the

manner of Leda. On the other hand, Beushausen points out that the type species

of Ctenodonta had a depression behind ; and on the whole it is probable that

Palseoneilo, and (Beushausen adds) Koeuenia, should not be counted as more than

groups or sub-genera of Ctenodonta.

1. Ctenodonta Newtonii, n, sp. Plate X, fig. 15.

1895. CTENOUONTA, sp., Beusliausen. Abhandl. k. Preuss. Geol. Landes., n. s.,

pt. 17, p. 78, p]. V, fig. 23.

Description.—Cast small, transversely ovate, sub-equilateral. Umbo small,

depressed, slightly recurved, and situated somewhat in front of the centre.

Hinge-line gently bent, about two-thirds of the length, and bearing five or six very

minute perpendicular teeth, uninterrupted by a fossette, under the umbo, five or six

large, parallel, perpendicular anterior teeth, and about twelve large, lofty, parallel,

perpendicular posterior teeth. Posterior side broad, much produced, with a deeply

convex margin. Inferior margin very long, gently convex. Anterior side broader,

with a more evenly convex margin. Surface covered by very numerous, regular,

minute, distant, concentric strias. Contour of back gently convex, steeper in front

than behind.

Size.—Height 9 mm., length 12 mm., depth of the cast of one valve 2 mm.

Localities.—In the Barnstaple Museum are two specimens from Fremington ;

and in my Collection two from Frankmarsh, and a fragment from Ironpost.

Remarks.—These shells seem to agree in shape and ornament with the imper-

fect valve which Beushausen figures from the Upper Coblenzian of Sechelden.

Though our specimens are chiefly casts, evidence of the nature of the ornament

is obtainable.

The species is named after R. B. Newton, F.G.S., whom I have to thank for

kind assistance.

Affinities.—Nucula fornicata, Goldfuss,^ is similarly marked, but is larger and

deeper, and has a loftier and more lateral umbo and a fossette.

N. lineata, Phillips, is more convex and oblique, and has a much coarser

ornamentation.

It appears to be sometimes approached by the very variable N. domina^

Barrande,^ which seems similarly ornamented.

1 1834-40, Goldfuss, Petref. Germ., vol. ii, p. 151, pi. cxxiv, figs. 5 a

—

c.

" 1881, Barrande, ' Sjst. Sil. Bolieme,' vol. vi, pi. cclxxiv, fig. 1, s-ic, Et. D.
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N. pUcata, Phillips,^ has a terminal umbo and more quadrate shape ; and I

expect will prove to be a Cypricardinia, perhaps identical with C. scalaris,

Phillips, sp.

2. Ctenodonta (PALiEONEiLo) LiRATA, PMlUps, sp. Plate XII, figs. 12, 13, 13 a;

and Plate XIII, figs. 1—4.

1841. PuLiiASTEA ANTiQTJA, Phillips (uot Sowerhy). Pal. Toss., p. 35, pi. xvii,

figs. 55 a, h.

1843. Sanguibtolabia LiEATA, P7«7Z«ps. Pal. Foss., p. 136, pi. Iviii, figs. 53*a, Zi.

P1884. Pal^oneilo beevis, Beushausen. Abhandl. Geol. Specialk. Preusa., Band

vi, pt. 1, p. 79, pi. iii, fig. 13.

Description.—Shell rather small, suboval, convex, transverse, nearly twice as

long as high. Umbo small, low, proximate, rather sharp, without a clavicular

process, curving somewhat forward, and situated at or about the anterior third of

the length. Anterior margin broad, very convex. Inferior margin long, gently

convex, indented behind. Posterior margin very narrow and convex. Hinge-

line nearly as long as the shell, slightly bent at the umbo, nearly straight, bearing

in front of the umbo about ten small, short, obliquely vertical teeth which increase

in size anteriorly, and in rear of the umbo more than thirty-seven still smaller

teeth which increase in size posteriorly. Surface covered by twenty or thirty very

distant, sharp, erect, very elevated threads, between which several minute minor

striae are sometimes apparent, and which are usually regular over the whole valve,

but fold into each other as they curve in on the hinge-margin. Contour convex, but

with a broad and shallow concave depression, between two slight convex radiating

swellings, running from the rear of the umbo to the posterior end of the inferior

margin. Lunule deep, ovate, undefined. Shell-structure thin. Muscular scars

large, oval, situate respectively at the anterior point, and just under the posterior

end of the hinge-line. Pallial line simple, rather distant from the margin.

Size.—A large valve from Saunton measures 29 mm. in length, 19 mm. in height,

and 6 mm. in depth.

Localities.—In the Barnstaple Athenasum are two specimens from Saunton,

four from Bradiford, two from Croyde Bay, and one from Top Orchard. In the

Woodwardian Museum are two poor specimens from west of Saunton Court. In

the Museum of Practical Geology are Phillips's type specimen of the species from

1 1841, Phillips, ' Pal. Foss.,' p. 38, pi. xviii, figs. 63 a, h.
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Pilton, anotlier specimen figured by Phillips as Pullastra antiqua, Sow., from

Barnstaple, another from Oroyde, a specimen of the valves in contact from " North

Devon," and one showing the hinge from Baggy. In the Porter Collection are two

specimens from Pilton. In my Collection are specimens from Saunton Hotel, from

the Laticosta Beds of Baggy, from Kingdon's, Shirwell, and from Pouch Bridge.

BemarJcs.—This species is evidently one of the commoner and more widely

spread bivalves of these beds, though, probably from its tenuity, the specimens are

almost always defective or distorted. Examples of the extent to which this may

go are to be seen from PI. XIII, figs. 1 and 3, the transverseness of which is, I

believe, entirely due to artificial elongation. The same causes also often more or

less obscure the posterior depression, which seems one of the most distinctive

features of the species. Under these circumstances it is extremely difficult to be

certain that it is more than a variety of Gt. antiqua, or to define the distinguishing

points if they really exist. After an examination, however, of numerous specimens,

including the originals of Sowerby's and Phillip's figures, I am inclined to the

opinion (1) that the two are probably distinct; (2) that they both belong to

Palasoneilo ; (3) that Sowerby's Gt. antiqua is to be recognised by its more evenly

ovoid form, by its concentric ribs being smaller and more numerous, and by the

depression on the posterior region being smaller, weaker, and not so greatly

deflecting the margin ; (4) that the present shell seems to be characteristic of the

Pilton beds proper, while Gt. antiqua appears to belong to the Marwood beds

;

and, lastly, that the specimen Phillips figured as Gt. antiqua, Sowerby, sp.,

really belongs to Gt. lirata and not to Gt. antiqua, as it shows the same

characters, especially the posterior depression, and is a Pilton, not a Marwood fossil.

The surface of some of the specimens is very well preserved, and shows four

or five concentric ridges between each of the major ribs. My impression is that

this may be another distinguishing mark where the fossil is suSiciently well

preserved to retain it. A cast in my collection from Kingdon's shows that the

interior of the shell under the umbo is a good deal pitted, but had no internal

sulcus like that belonging to the kindred genus Nuculites. The specimens from

the Laticosta Beds show much variation in the number and regularity of the ribs.

Affinities.— Palaeoneilo Bauliniana, Houault,^ appears to differ only in having

more numerous and irregular striations.

The type species of Palseoneilo, P. constricta, Conrad,^ has much finer striae than

either of the Devonshire species, and is more acute behind. P. Jilosa, Conrad,*

w^hich approaches nearer in ornament, appears to be more angulated, and its

striae are more lamellar, and its posterior depression broader and flatter.

1 1888, (Ehlert, ' Bull. Soc. Geol. Fr.,' ser. 3, vol. xvi, p. 650, pi. xvi, figs. 4, 4 a.

2 1885, Hall, Pal. N. T.,' vol. v, pt. 1, No. 2, p. 333, pi. xlviii, figs. 1—20.

8 1885, Hall, ibid., p. 343, pi. xlix, figs. 33—38.
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Beusbausen has described several species of Palseoneilo from the Spirifer-sand-

stein of the Oberharz, but being for the most part casts they are not easy to

compare ; P. brevis, Beushausen/ looks exceedingly like our specimens.

Ctenodonta unioniforniis, Sandberger,^ as given by Beushausen,^ seems to

approach nearly, but it is larger and more unevenly ornamented, while Gt. gibbosa,

Goldfuss,* not Sow., sp., as given by him, seems also to be a shorter shell. I

should not, however, be surprised if they both prove to be varieties of the present

species.

3. Ctenodonta (Pal^oneilo) antiqua, Sowerby, sp. Plate XIII, fig. 5.

1840. Ptjllastea aktiqtja, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, pi. liii,

fig. 28.

1855, Ntjctjla pullastuifobmis, M'Coy. Brit. Pal. Foss., p. 397.

1893. Ctenodonta antiqua, Collins. Trans. Roy. Geol. Soc. Cornw.,' vol. xi,

p. 36.

? 1895. — DALEiDENSis, JBews^awsew. Abhandl. k. Preuss. Geo]. Landes.,

n. s., pt. 17, p. 85, pi. vi, fig. 6.

Description.—Shell rather small, transversely ovate, moderately convex.

Umbo small, proximate, rather prominent, incurved, tending forwards, and situated

at the anterior third of the length. Hinge-margin long, straight posteriorly.

Anterior margin deeply convex or subangular. Inferior margin long, gently

and evenly convex. Posterior margin convex, rather broad. Contour gently

convex, with a very slight and narrow posterior slope. Surface with about thirty

distant, regular, elevated concentric lines.

Size.—Height 12 mm., length 19 mm.

Localities.—Six specimens from Marwood are in the Barnstaple Athenaeum;

one from Marwood is in the Museum of Practical Geology; and Sowerby's type

from Marwood is in the Woodwardian Museum.

Remarks.—This species seems to characterise the Sloly Beds, and to be variable

in shape, its transverseness decreasing with age.

Its name was changed by M'Coy on placing it in the genus Nucula, but as it

belongs to Ctenodonta or Palseoneilo, it may resume its original name. The pos-

terior depression is very narrow and indistinct, perhaps even more so than

1 1884, Beushausen, ' Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 79, pi. iii, fig. 12.

2 1853, Sandberger, ' Verst. Khein. Nassau,' p. 277, pi. xxix, fig. 1.

3 1895, Beushausen, * Abhandl. k. Preuss. Geol. Laudes.,' n. s., pt. 17, p. 84, pi. vi, figs. 10—15.

4 1834-40, Goldfuss, ' Petref. Germ.,' vol. ii, p. 278, pi. clix, fig. 10.

^ 1895, Beushausen, ' Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 83, pi. vi, fig. 16.
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appears from our figure, which was carefully drawn from the very indistinct type-

specimen and its cast.

Affinities.—From Gt. lirata it differs in its flatness and even contour, its smaller

and plainer posterior slope, and its finer strige.

Ct. elli])tica is much less transverse, but the larger specimens of the present

shell seem gradually to approach it, though still differing in having a narrow posterior

margin, and in not having the strige so broadly parallel to that margin.

The North Devon shell, referred to Nuculites latissimus, Phillips, sp., is more

transverse, less ovate, less truncated behind, and more finely striated.

Palseoneilo filosa, Conrad,^ is a narrower shell with a much wider posterior

slope and finer strise.

Sangimiolaria gibbosa, Goldfuss,^ not Sowerby, which Beushausen^ refers to

this genus, is rather similar in shape and markings, except that, according to the

latter author, the ridges are numerous and crowded near the margins, and the shell

shorter and the umbo higher.

The Carboniferous Gt. Hallii, Barrois,* agrees in shape, but differs in its less

defined and regular ornament.

Gucullsea antiqua, Sowerby/ the type of which is in the Museum of the

Geological Society, is almost exactly the same in shape, but it has a long stout

clavicular ridge, is more convex, and is described as smooth, Sowerby does not

appear to unite the two shells, which he places in different genera, though giving

them the same specific name.

4. Ctenodonta? elliptica, Phillips, sp. Plate XIII, fig. 6.

ISil. PuLLASTBA ELLIPTICA, Phillips. Pal. Foss., p. 35, pi. xvii, fig. 54.

1893. Ctenodonta elliptica, Collins. Trans. Eoy. Geol. Soc. Cornwall, vol. xi,

p. 36.

Description.—Left valve of moderate size, flat, oblique, subcircular. Umbo
somewhat anterior, flat, depressed, small and hardly defined. (Apex and hinge-

line unseen.) Anterior margin broad, slightly convex. Inferior margin gently

and regularly convex. Posterior margin convex below, straight and oblique

above. Contour of back nearly flat, but sinking suddenly and rapidly close to the

1 1885, Hall, • Pal. N. T.,' vol. v., pt. i, No. 2, p. 343, pi. xlix, figs. 33—38.

2 1834-40, Goldfuss, ' Petref. Germ.,' vol. ii, p. 279, pi. clix, fig. 10.

3 1895, Beushausen, ' Abbandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 83, pi. vi, fig. 16.

* 1882, Barrois, • Mem. Soc. Geol. Nord,' vol. ii, No. 1, p. 339, pi. xvii, figs. 3—3 c.

5 1839, Sowerby, in Murchison's ' Sil. Syst.,' p. 602, pi. iii, figs. 1 h and 12 a.
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margins, especially the inferior margin. Surface covered by about forty very

distant, fine, sharp, elevated, erect, concentric threads, which occasionally become

slightly irregular, are closer and smaller on the supero-lateral parts, and are

crossed in the marginal regions by numerous microscopic radiating lineations,

which, however, may possibly have been induced by other causes instead of being

a true testaceous ornament.

Size.—About 24 mm. long, 22 mm. high, and 3 mm. deep.

Locality.—In the Barnstaple Athengeum is a fine but not very perfect example

from Bradiford. Phillips describes his shell from South Petherwyn.

BemarJcs.—Our figured specimen exactly agrees with Phillips's figure, so that

there can be no doubt of its identity. As its umbo and hinge are hidden, there is

little direct evidence as to its genus. In general shape it closely mimics shells

like Astarte, but its resemblance to adjacent species leaves little doubt that it

belongs to the present genus.

Its transverse ornament is precisely similar to that of Gt. antiqua, Sowerby, sp.,

and it is quite within the range of possibility that further specimens might

afford ground for regarding it as the aged form of a variety of that variable shell.

The present form has, however, such a distinctive, obliquely subquadrate

shape, that, judging from what we know of it at present, there appears to be just

grounds for believing Phillips to be right in regarding it as a distinct species.

Affinities.—Paracijclas lirata, Conrad, as given by Hall,^ is identically orna-

mented, and approaches it in shape, but is more convex, and has much fewer ribs,

and could claim kinship only on the assumption that the present species did not

belong to the NiLCulidse.

6. Ctenodonta ? TENSA, n. sp. Plate XII, figs. 8, 9 ? 9a?

? 1842. NucuLiTES SULCATINA, ConraiL Journ. Acad. Nat. Sci. Philad., vol. viii,

p. 250, pi. XV, fig. 10.

? 1881. Leda pebdentata, Barrande. Syst. Sil. Bohem., vol. vi, pi. cclxx, fig. 2,

1-9.

? 1885. PALiEONEiLO SULCATINA, Hall. Pul. N. Y., vol. V, pt. 1, No, 2, p. 347,

pi. I, figs. 42—46.

JDescrijytion.— Shell of moderate size, convex, ovoid, very transverse, but

narrower behind than in front. (Umbo unseen but apparently low, indistinct,

and situated near the anterior end.) Hinge-line apparently very long, gently

1 1885, Hall, ' Pal. N. T.,' vol. v, pt. 1, No. 2, p. 441, pi. Ixxii, figs. 2—19 ; and pi. xcv, fig. 19.
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arched, bearing, at least on the posterior side, very numerous, small, short,

parallel, oblique teeth. Posterior hinge-margin long, nearly straight, slightly

oblique. Posterior margin narrow, and so deeply convex as to be nearly

subangular. Inferior margin very long and gently convex. Contour of back

moderately and evenly convex. Surface covered by numerous minute, irregular,

parallel, sharpish, concentric strige, one or two of which are definitely larger than

the rest.

Size.—Height 10 mm., length 27 mm., depth of one valve about 3'5 mm.
Locality.—A fine specimen and its mould from Sloly are in the Barnstaple

Athenaeum. A cast from Barnstaple in the Museum of Practical Geology may
belong to the same species.

Bemarlcs.—As its interior is not certainly known its genus cannot be

decided. The cast from Baggy differs so much that it is very doubtful if it is

identical. The species appears to be well characterised, although there may be

a little uncertainty about its exact shape, owing to the great amount of squeezing

which the beds have evidently undergone. It occurs in the Lingula squamiformis

beds.

Affinities.—Leda perdentata, Barrande, which belongs to the genus NiicuUtes,

may possibly prove to be the same species.

The vaguely figured and described Nucida latissima of Phillips, seems broader

behind, and is more likely to represent the shell described below than the

present species.

From Ctenodonta lirata and Ct. antiqua it differs by its much greater length,

and by its much finer and more irregular ornament, as it shows little or no signs

of the lofty regular concentric bars which cover the surface of those shells.

Cucullella tumida, Sandb.,^ which has somewhat the same dimensions, differs

in being still longer and more trigonal.

Nucula solenoides, Goldfuss,^ has a concave hinge-line, and N.prisca, Goldfuss,^

appears to be more trigonal.

Palseoneilo attenuata, Hall,* has a median constriction on the back ; and

P. sidcatina, Hall, though closely resembling it, seems to have a loftier umbo and

more lamellar ornament.

Sanguinolaria elliptica, F. A. Eomer,^ not Phillips,^ approaches in shape, but

' 1853, Sandberger, ' Verst. Rhein. Nassau,' p. 277, pi. xxix, figs. 6, 6 a.

2 1834-40, Goldfuss, ' Petref. Germ.,' vol. ii, p. 151, pi. cxxiv, fig. 9.

* Ibid., p. 151, pi. cxxiv, fig. 7.

^ 1885, Hall, ' Pal. N. Y.,' vol. v, pt. 1, No. 2, p. 346, pi. 1, figs. 34—39.

5 1843, P. A. Eomer, ' Verst. Harzgeb.,' p. 26, pi. vi, fig. 27 ; and 1884, Beushausen, ' Abhandl.

Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 73, pi. iv, fig. 24.

6 1841, Phillips, ' Pal. Poss.,' p. 34, pi. xvii, fig. 53.
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its surface is undescribed. It may be distinguished by having a loftier umbo and

blunter anterior side, and perhaps by its hinge-line.

Ct. hercynica, Beus.,^ is a similarly doubtful analogue.

Suh-gemis—Koenenia, Beushausen, 1884.

Beushausen separated this as a genus on account of its bent hinge-line and the

absence of a marginal area to it, giving Nucula Jasii, Eomer, as the type species';

but in his later work (1895) he sinks it as a group of Gtenodonta.

6. Ctenodonta (Koenenia) cf. obsoleta, Goldfuss, sp. Plate XII, fig. 10.

Description.—Shell of moderate size, very transverse, very convex. Umbo
large, flattened, incurved, and probably proximate, situated at or about the anterior

third, and tending forward. Inferior margin long, nearly straight. Lateral

margins apparently narrow and very deeply convex. Hinge-line gently arched,

nearly as long as the shell, and very wide, imperfectly seen but bearing four or

five very large, massive, vertical teeth at its extremities, and probably many

others between them, which appear to become very minute near the umbo.

Contour deeply and regularly convex, being steepest on the anterior side. Shell-

structure very massive. Surface unknown. No clavicular process.

Size.—A defective valve measures about 17 mm. high, 30 mm. wide, and

7 mm. deep.

Localities.—Two casts from Braunton and one from Baggy Point are in the

Museum of Practical Geology, and another from Frankmarsh is in my Collection.

Bemarhs.—These fragmentary casts show no signs of any clavicular process.

They seem remarkable for the great size of the hinge and of the teeth ; the latter

having an appearance of being joined by slight transverse bars, which may,

however, be due to accident. They certainly seem distinct from any accom-

panying species ; but unfortunately the most characteristic specimens are too

imperfect for figuring.

They bear resemblance to Nucula obsoleta^ Goldfuss,^ and to Ciicullsea Jasii,

F. A. Romer,^ but in neither case is it easy to form an accurate idea of the exact

shape of these German shells. Beushausen,* indeed, describes a shell more fully

1 1884, Beushausen, ' Abliandl. Gaol. Specialk. Preuss.,' Band vi, pt. 1, p. 76, pi. iii, fig. 12.

2 18.34-40, Goldfuss, ' Petref. Germ.,' vol. ii, p. 151, pi. cxxiv, fig. 6.

3 1843, F. A. Eomer, ' Verst. Harzgeb.,' p. 24, pi. vi, fig. 15.

* 1884, Beushausen, ' Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 73, pi. iii, figs. G, 7.
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whicli lie refers to Goldfuss's species, with some, as it seems to me, very-

reasonable doubt.^

3. Genus—Nuoulites, Conrad, 1841,

" Bquivalve ; hinge with cardinal teeth as in Nucula, but apparently uninter-

rupted beneath the apex ; an interior rib, like that of Solecurtus, but narrower,

'extends from the apex either direct or slightly oblique towards the base, never

passing much beyond the middle of the valve."

Conrad thus defines his genus, remarking that it has " much the exterior aspect

of Nucula," but that the deep sinus in the cast gives the same distinction as

between Solen and Solecurtus, and that it has no fossette in the hinge. N. lamellosa,

Conrad, is the first of the nine species which be places under it. According to

Fischer some of these species belong to Nucula, and some, with a clavicular ridge,

to Cleidoioliorus, Hall, 1847. But Hall in 1883-5 appears to have sunk the

latter genus, referring such ridged shells to Nuculites, and (inter alia) Cleido-

pJiorus ovatus, Sowerby, sp.

Conrad's generic definition seems perfectly clear and valid, whether or not he

has been consistent in the species he has referred to it.

Cuculhlla, M'Coy, 1851, Adranaria, Munier-Chalmas, 1876, and Gadomia,

de Tromelin, 1876, appear to be synonyms.

1. Nuculites? latissimus, Pliillii)s, sp. ? Plate XII, figs. 11, 11 a, 11 h.

1841. Nucula latissima, Phillips. Pall. Foss., p. 137, pi. Iviii, fig. 65*.

? 1841. — OVATA, Phillijjs (pars, not Sowerhy). Ibid., p. 39.

Descrijjtion.—Shell rather small, oval, very convex and transverse. Umbo
small, low, rounded, turning rather forward, situated at or about the anterior fifth

of the length, and apparently bearing internally a median clavicular process

which extends halfway down the back. Hinge-line very long, rather curved, with

about four very minute, thin, radiating, central teeth under the umbo, nine large,

oblique, strong anterior lateral teeth and about forty short, rather stout, perpen-

dicular, parallel posterior lateral teeth. Anterior margin broad, and deeply and

evenly convex. Inferior margin long and very slightly convex. Posterior margin

much produced, and so deeply convex as to be almost bluntly angular. Contour

of back very convex, sinking steeply in front. Surface ornamented by about thirty-

^ 1895, Beushausen, ' Abhaudl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 74, pi. viii, figs. 8—10.
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five very regular, minute, parallel, very distant, erect threads. Shell-structure

apparently thick.

Size.—Height 12 mm., length 24 mm., depth of one valve 4 mm.
Localities.—Two specimens from Fremington are in the Barnstaple Athengeum

;

one defective specimen from Frankmarsh in my Collection ; and one very

obscure specimen from Barnstaple in the Woodwardian Museum.

Remarks.—Phillips's description of his Nuciila latissima is only—*' its great

width is its chief characteristic." His figure is only the outline and hinge

;

his locality Pilton. All that can be said is that the present shell seems to agree

exactly in shape, though Phillips's drawing perhaps implies rather fewer teeth,

I have been unable to find his type specimen, and can therefore only refer our

shell to his species doubtfully.

Again, Phillips identifies a shell from Meadfoot Sands with Sowerby's Cucullgea

ovata^ and at the same time refers to a small doubtful specimen from Pilton.

To whatever species the Meadfoot fossil may belong, the specimens before us

appear distinctly to differ from Sowerby's shell by their much greater transverse-

ness and less ovoid shape, though, as he has only figured a cast, the ornament

cannot be compared. The doubtful specimen which he quotes from Pilton

may possibly belong to the present species.

The existence of a clavicular process is not very certain, as the surface of the

figured specimen is decayed about that part. Hence the genus must remain doubtful.

Affinities.—Nucula Krotonis, F. A. Romer,^ which is the same as Cncullella

temiiarata, Sandberger," is similar and possibly may prove identical. It seems,

however, to differ in its more ovate shape. It appears, according to Beushausen,

not to have a true clavicular ridge.

Ct. lirata, Phillips, sp., has a slighter hinge-line, fewer and stronger threads,

no clavicular ridge, and a posterior constriction and emargination.

Nucula tumida, F. A. Romer,* and N. iwlydonta^ F. A. Romer,^ seem shorter

and more oval, and the former at least has no clavicular ridge.

Nuculites ohlongatus, Conrad,^ sp., which HalF compares with Nucula {Niicu-

lites) ovata, Phillips, appears to differ in having longer, closer teeth, forming an

unbroken sweep and not extending so far in front.

1 1839, Sowerby, in ' Murchisoii Sil. Syst.,' p. 602, pi. iii, fig. 12 b.

2 1850, r. A. Eotner, ' Beitr. Harzgeb.,' pt. i, p. 1.3, pi. iii, fig. 5, and 1895, Beushausen, * Abhandl.

k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 72, pi. v., figs. 24 a, h, 25.

^ 1853, Sandberger, ' Verst. Rhein. Nassau,' p. 276, pi. xxix, figs. 4, 4«.

* 1843, ^. A. Romer, ' Verst. Harzgeb.,' p. 24, pi. xii, fig. 30.

' 1855, F. A. Romer, ' Beitr. Harzgeb,,' pt. 3, p. 12, pi. iii, 6g. 8.

6 1841, Conrad, ' Geol. Surv. N. Y., Ann. Rept.,' p. 50, plate, fig. 8.

7 1885, Hall, ' Pal. N. T.,' vol. v, pt, 1, No. 2, p. 324, pi. xlvii, figs. 1—12.
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V. Family—Aecid^, Gray, 1840.

1. Genus—Cucull^a, LamarcJe, 1801.

The arrangements of the teeth show that the first and therefore probably both

of the following species do not belong to Dolabra, M'Ooy. There seems no reason

for removing them from the genus in which they were placed by Sowerby and by

Phillips.

1. CuouLLJiA UNiLATERALis, Soioerby. Plate XI, figs. 4—13, and Plate XIII,

figs. 10, 10 a, 11.

1840. CucuLL^A 0NILATEEALIS, Sowerhy. Geol. Trans., ser. 2, vol. v, pt. 3,

pi. liii, fig. 23.

1840. — TEAPEZITJM, Sowerhy. Ibid., pi. liii, fig. 24.

1840. — ANGTTSTA, Sowerhy. Ibid., pi. liii, fig. 25.

1840. — Haedingii, Sowerhy. Ibid., pi. liii, figs. 26, 27.

1841. — AMXQDAJA^h., Phillips. Pal. Foss., p. 40, pi. xviii, figs. 66 a

—

d.

1841. — Haedingii, Phillips. Ibid., p. 40, pi. xviii, figs. 67a, J; and

pi. xix, figs. 67 a, b.

1841. — A.SQxsST&., Phillips. Ibid., p. 41, pi. xix, figs. 68 a

—

c.

1841. — TjNiLATEEALis, P/n7Z?ps. Ibid., p. 41, pi. xix, figs. 69 «— (?.

1841. — TEAPEZiUM, Phillips. Ibid., p. 41, pi. xix, fig. 70.

1855. DoLABEA ANGUSTA, M'Qoy. Brit. Pal. Foss., p. 393.

1855. — Haedingi, M'Coy. Ibid., p. 395.

1855. — TJNiLATEEALis, M'Coy. Ibid., p. 395.

1895. — — var. condrusouum:, Beushausen. Abh. k. Preuss.

Geol. Landes., n. s., pt. 17, p. 34, pi. viii,

figs. 25—28.

1895. — cf. ANGUSTA, Beushausen. Ibid., p. 35, pi. viii, fig. 29.

J)escri]jtion.—Shell large, convex, very variable in shape. Umbo large, more

or less anteriorly situated, elevated above the hinge-margin, incurved, tending

obliquely forward, and more or less truncated behind. Hinge-area large, flat,

triangular, transversely striated. Hinge-line straight, large, shorter than the

length of the shell, bearing a few subparallel, long, transverse teeth both before

and behind. Anterior margin roundly convex, narrower than the posterior

margin. Inferior margin slightly convex, usually oblique. Postero-inferior

corner produced, rounded. Posterior margin oblique, straight or rather convex.

Contour of back very convex, greatest depth on line from umbo to postero-
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inferior corner. Surface covered with numerous sharpish, rather irregular

transverse lines and undulations of growth.

Size.—Specimens measure 55 mm. long by 55 mm. high by 35 mm. deep ; or

40 mm. long by 35 high by 20 deep.

Localities.—Numerous specimens are in the Woodwardian (including Sowerby's

types) and the British Museums, the Barnstaple Athengeum, the Museum of

Practical Geology (including the seven specimens figured by Phillips^), and Mr.

Hamling's and my own collections from Sloly, Marwood, Shirwell, Baggy Point

and Knowle Quarry near Braunton, North Moulton (one), and Tiverton (four).

Remarks.—Sowerby and Phillips have divided the Cucullsese, which are so

common in, and so characteristic of, a zone in the Marwood beds, into five or six

species ; but it may be observed that at least Professor Phillips had great doubts

as to the correctness of so doing.

Of G. angusta, C. unilateralism and G. trapezium he writes, " The three last

species are so very closely allied, that on looking over many specimens we find it

doubtful whether the differences observed are other than those of degree. The

same thing is observable at Marwood in regard to Avicvla, damnoniensis, which

varies so much in its proportions as to require the pointing out of three distinct

forms."

M'Coy, uniting G. amygdalina to G. nnilateralis, and G. trapezium, to G. Eardingii,

reduced Phillips's five species to three. But G. amygdalina is intermediate

between G. angusta and G. unilateralism and G. Hardingii bears much the same

relation to G. angusta which G. amygdalina bears to C. trapezium. It may be said

indeed, on the other hand, that these five forms, though bearing evident relation-

ship, are easily distinguishable, and can be definitely defined, and that it is possible to

class specimens under them. But, even so, it soon appears, when any large number

of specimens are under examination, (1) that hardly any two that may be placed

under any of these forms are exactly alike, showing that each group is merely a

collection of very variable shapes bearing some resemblance in general features

;

and (2) that many specimens may with equal justice be classed under more than

one of the five forms : that is to say, that they not only vary within themselves,

but run in all directions into each other. It seems, therefore, necessary to believe

that we have really only a single very variable species, and that the five forms are

not even local varieties, but simply accidental variations of shape. It must further

be remembered that these fossils have been subjected to a good deal of squeezing and

pressure, and that consequently some amount of the variability of the specimens

may be due to that, and therefore have no real zoological existence at all. Lastly

it may be remarked that the five forms described by no means exhaust the shapes

which the species assumes ; and that the only consistent course is either to

> 1841, Phillips, ' Pal. Toss.,' pp. 40, 41, pis. xviii and xix, figs. 66—70.
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describe a number of new forms in addition to those already described, or to

unite all in one single species.

I should perhaps hardly have ventured upon the latter course had not my
own view been confirmed by the remarks of Mr. Townshend Hall, who has

collected at different times vast numbers of these fossils, and who remarked to

me, when first I saw his collection, that he thought they ought all to be united,

and that he had arranged several hundred specimens in one continuous chain.

He has since favoured me with the following note, which he made in 1877.

*' Between G. amygdaUna on the one hand, and G. angusta on the other, there are

various intermediate forms, to which the names G. Hardingi% unilateralism and

depressa have been given. Is G. Hardingii a good species ? G. unilateralis is the

mean between G. amygdaUna and G. trapezium."

On examining the specimens at Barnstaple with me. Dr. Hicks expressed

himself as inclined to the same view.

For the sake of definition it may perhaps be convenient to retain the five

names, amygdaUna, Hardingii, unilateralis, trapezium, and angusta for the classi-

fication of shapes, provided it be understood that no zoological import be attached

to them.

In figuring the species I have attempted chiefly to show forms intermediate

between these named varieties.

It may be observed that young shells are often flatter, and have smaller and

less prominent umbones.

2. CucuLL^A DEPEESSA, Phillips. Plate XI, fig. 14 and Plate XII, figs. 2, 3, 3 a.

1841. CucTJLLJEA DEPEESSA, Phillips. Pal. Foss., p. 42, pi. xii, figs. 71 a—c.

1841. — COMPLANATA, Phillips. Ibid., p. 214.

1855. DoLABEA DEPEESSA, M'Coy. Brit. Pal. Foss., p. 394.

Description.—Shell large, convex, slightly inequivalve and inequilateral,

variable in shape, trigonal. Hinge-margin short, straight, about one-third of the

length. Umbones prominent, incurved, rather distant, inclined somewhat forward,

and situated subcentrally. Cardinal area apparently rather broad and concave.

Anterior margin broad, prominent, and roundly convex. Inferior margin oblique,

nearly straight. Postero-inferior corner steeply rounded. Posterior margin

oblique, nearly straight, meeting the hinge-margin at a low obtuse angle. Contour

deeply convex on the line of greatest depth from umbo to the postero-inferior

corner; before which it slopes flatly out to the margins, becoming shghtly concave

near the anterior end of hinge-line ; and behind which it is almost perpendicular,

becoming concave to form a small angular posterior wing. Surface smooth?
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Anterior muscle-scar small, circular, situated marginally immediately under the

anterior end of binge-margin.

Size.—Height 58 mm., length 78 mm., depth 40 mm.
Localities.—There are three specimens from Marwood in the Museum of

Practical Geology, two of which were figured by Phillips ; and several from

Marwood in the Woodwardian Museum.

Remarks.—This species is remarkable for its short hinge, and its peculiar

trigonal, wedge-like form. The few specimens known are very various in shape,

but appear to be probably different from the common and equally variable

Cuculldea by which they are accompanied. Phillips observes, " The extreme

depression of this shell (compared with the former) is remarkable, and does not

depend on distortion or pressure, but it is very uncertain how much must be

allowed to accidental or local variations of form."

2. Genus—Parallelodon, Meeh and Worthen, 1866.

1. Parallelodon pygm^us, Whiteaves, var. infans, var. nov. Plate XII, figs. 4,5.

1892. Maceodon ptgm^us, Whiteavess. Cont. Canad Pal., vol. i, pt. 4, p. 299,

pi. xxxix, figs. 2, 3.

Description.—Cast minute, convex, serai-oval, transverse, and very oblique.

Umbo small, acute, oblique, tending forward, distant, elevated a little above the

hinge, and situated between the anterior one-third and one-fourth of the length.

Hinge apparently broad and massive, equal (or very nearly so) to the greatest

length, bearing two very long and strong obliquely transverse teeth. Anterior

margin very narrow, obliquely convex. Inferior margin very long, obliquely

straight in front, roundly convex behind. Posterior margin almost vertical,

broadly convex. Contour of cast concave on hind wing, roundly convex on the

line of greatest depth from umbo to postero-inferior corner, depressed behind the

line from umbo to antero-inferior corner, and very deep in front. Shell-

structure very massive.

Size.—A specimen measures 2"5 mm. high by 3'5 mm. long.

Localities.—In the Barnstaple Atheneum is a specimen on the same slab as

Creni])ecten auritus from Bradiford, and in the Porter Collection are two specimens

on a slab from Poleshill.

BemarJcs.—Only the cast of this minute shell is known. It appears evidently

to belong to the genus Parallelodon.





PLATE I.

Fish Remains. (Page 3.)

FlQ.

1. Slab containing several detached fragments of scales, X 3. 1 a, portion of a

scale, X 15, showing structure. Strand, Ashford. Barnstaple Athenasum.

Cariderpestes gyius, n. sp. (Page 3.)

2. Specimen showing numerous segments, every fourth of which bears an

elongated lance-like appendage, X 2. The body appears gradually to

narrow till it expands at the extremity, where there are obscure signs of

a pair of stout jointed appendages. Sloly ? Barnstaple Athenasum.

BcHiNOCARis Whidbornei, Jones and Woothuard. (Page 6.)

3. Type specimen figured by Jones and Woodward, X 3. Sloly. Wood-

wardian Museum.

Anatifopsis? anglica, n. sp. (Page 9.)

4. A fragmental specimen, showing a narrow proximal rim and an angulated

superior margin. Sloly. Porter Collection.

Ceratiocaris? subquadrata, n. sp. (Page 7.)

5. A slab containing two specimens, showing the general shape, the inferior rim,

and the oblique ornament, X f . 5 a, contour of anterior end which is

hidden under the matrix. Bast Anstey. My Collection.

Ceratiocaris? sp. (Page 8.)

6. An indistinct specimen, X 6. S.W. of Sloly. Woodwardian Museum.

Phaoops latifkons, Broun, sp. (Page 10.)

7. Pygidium, showing tuberculated segments, especially on the axis, X 3.

Barnstaple. Woodwardian Museum.

8. Large, but laterally squeezed, specimen. 8 a, side view. Barnstaple. Wood-

wardian Museum.

9. A small but well-preserved head, X 2. 9 a, side view. Top Orchard.

Porter Collection.

10. Pygidium, X f. 10 a, side view. Barnstaple. Museum of Practical

Geology.
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PLATE II.

Phacops latifrons, Bronn, sp. (Page 10.)

Fig.

1. Body and tail of a very short specimen, the shape of which is perhaps due to pressure, x 2. \ a,

side view. Barnstaple. Woodwardian Museum.

2. A large and undistorted specimen of the eleven segments of the body. 2 a, side view. Top

Orchard. Barnstaple Athenaeum.

3. A similar but obliquely compressed specimen, perhaps regarded by Salter as Ph. Isevis, X 1|.

Brushford. Museum of Practical Geology.

4. A small pygidium, similar to that indistinctly seen in fig. 1, x f . Barnstaple. Museum of

Practical Geology.

Phillipsia Hicksii, n. sp. (Page 11.)

5. A perfect but very much decayed specimen, which shows (in the specimen) the position of the

eye, the cheek-spine, and the characters of the tail and nine segments in the body, x 3. Shore

near Premington. Barnstaple Athenseum.

6. A very perfect though slightly distorted pygidium, taken from a wax impression of the mould,

showing the ornament, the rings of the axis (except the terminal ones, which are blurred),

the divided segments of the limbs, and the defined rim, X 3. Pilton. Barnstaple Athenaeum.

7. Another similar specimen, which has been elongated by pressure, and shows well the numerous

rings of the axis, X 3. Braunton Koad. Barnstaple Athenaeum (and cast. Porter Collection).

8. A glabella, which has been elongated by pressure, but shows the ornament, the margins of the

facial suture, and the lobes, X 6. Pottington. Porter Collection.

Beachymetoptjs TVoodwabdii, n. sp. (Page 14.)

9. A very small and much distorted head, X 10. Pottington. Porter Collection.

10. Another more perfect specimen, showing the glabella and one of the eyes, x 7. Lane between

Wrafton and Heanton. My Collection.

11. A pygidium probably belonging to the same species, X 7. 11 a, side view. 11 h, rear view.

Pilton. Porter Collection.

Ceeatiocaeis ? sp. (Page 8.)

12. A flat specimen, showing the rim, x 12. Croyde. Hamling Collection.

IsocHiLiNA CANALicuLATA, Krause. (Page 15.)

13. Eight valve, partially showing the rim, x 15. 13 a, dorsal view, Pilton. Porter Collection.

14. Small distorted valve, showing the rim, X 25. 14 a, rentral view. Saunton Hotel. My
Collection.

15. Valve of a very short specimen, X 15. Pilton. Porter Collection.
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PLATE III.

All thefigures in this Plate arefrom specimens in my Collection, except where otherwise stated.

FlS. ISOCHILINA CANALICULATA, Kratise. (Page 15.)

1. Right (?) valve, x 15. 1 a, ventral view. 1 J, end view. Upcott Arch Quarry.

2. Left valve, x 15. 2 a, ventral view. 2 b, end view. Upcott Arch Quarry.

Apaechites Lindstecemi, Jones, var. excellens, u. v. (Page 16.)

3. Left valve, x 15. 3 a, ventral view. Kingdon's, Shirwell. Barnstaple Athenseum.

Peimitia spaesinodosa, n. sp. (Page 16.)

4. Small left valve, x 30. Saunton Hotel. Partridge Collection.

5. Large right valve, x 30, having small tuhercles, which are not, however, distinctly shown in the figure. Saunton

Hotel. Partridge Collection.

6. Ventral view of another right valve, x 30, showing one of the tubercles. Saunton Hotel. Partridge Collection.

Peimitia, sp. (Page 17.)

7. Specimen, x 30, showing the indistinct furrow and roughened surface. Pilton. Porter Collection.

8. 9. Specimens, x 30, showing the dorsal furrows more clearly, and a rim at the posterior end. Saunton Hotel.

Partridge Collection.

10, 11. Very much distorted valves, doubtfully referred to this species, x 25. Saunton Hotel.

Peimitia ? sp. (Page 18.)

12. Left valve, x 30, showing the slight furrow. Saunton Hotel. Partridge Collection.

Peimitia doesicoenis, TJlrich, sp. (Page 18.)

13. Right valve, x 30, showing the small dorsal projection. Saunton Hotel. Partridge Collection.

Peimitia vestita, n. sp. (Page 19.)

14. Specimen, x 15. Pilton. Porter Collection.

Beteichia ^quilateea. Mall ? (Page 20.)

15. Specimen, x 30, showing furrows, but perhaps shortened by pressure. Saunton Hotel.

Beteichia Damesii, Krause 1 (Page 21.)

16. Left valve, x 30, showing the lobes. Pilton. Porter Collection.

Beyeichiopsis Rupeeti, n. sp. (Page 22.)

17. Right valve, x 30, showing the tubercles, the longitudinal ridges, and the fringed border. Pilton. Porter Collection.

Klcedenia BUEsa:FOEMis, n. sp. (Page 22.)

18. Right valve, x 15, showing the median defined lobe and the confluent lateral lobes, probably lengthened by pressure.

18 a, ventral view. Laticosta Cave, Baggy.

19. 20. Two valves, x 15, lengthened by pressure, indistinctly showing the lobes. Same locality.

21. Left valve, x 15, shortened by pressure, with rim and small lobes. 21 a, ventral view. 21 h, end view. Same
locality.

22. Right valve, x 15, shortened by pressure, in which the lobes appear long and narrow, and the front lobe apparently

bifid. 22 a, ventral view. Same locality.

23. Left valve, x 15, obliquely distorted, in which the posterior lobe seems small and oval and the ventral side low and

flattened. Same locality,

Uleichia inteeseeta, n. sp. (Page 23.)

24. Left valve, x 30, showing the thickened elevated ends and the two defined central lobes. Laticosta Cave, Baggy.

Peimitia botieeons, n. sp. (Page 19.)

25. Left valve, x 10, showing the surface, the central margined furrow, and the position of the horns; perhaps slightly

shortened by pressure. Laticosta Cave, Baggy.

26. Cast of left valve, x 10, showing the horns, slightly distorted. Same locality.

27. Mould of a small right valve, x 15, showing the ornament and the border; squeezed into a symmetrical shape.

Same locality.

28. Portion of another specimen, x 30, showing the character of the ornament and the crenulated border. Same locality.

29. Very large right valve, x 10, drawn from an external mould. (The posterior horn is restored.) Pilton. Porter

Collection.

30. Cast of a right valve, x 10, much elongated by pressure, showing the horns. Laticosta Cave, Baggy.
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PLATE IV.

GoNiATiTES, sp. (Page 25.)

Tig.

1. Specimen, showing the inflexion of the whorla about the umbilicus, x 2. la, another view.

Barnstaple. Woodwardian Museum.

Agoniatites, sp. (Page 24.)

2. Specimen, much obscured by matrix, but retaining signs of septa and of tubercles round the

umbilicus. Kingdon's, Shirwell. Barnstaple Athenaeum.

PoTEBiocEEAS ? sp. (Page 27.)

3. Specimen, much obscured by matrix, but giving the general shape. 3 a, another view, showing

the position of the siphuncle. Kingdon's, Shirwell. Barnstaple Athenseum.

Oethoceras speciosum:, Munster. (Page 29.)

4. Specimen, showing the septa. 4 a, transverse section. Kingdon's, Shirwell. Barnstaple

Athenseum.
Poteeioceeas ? sp. (Page 28.)

5. Specimen, figured by Phillips as Orthoceras imbricatum, Hisinger. Marwood. Museum of

Practical Geology.
Oethoceeas, sp. (Page 32.)

6. Natural section of a specimen showing the septa, the siphuncle, and the vasiform envelope of

the siphuncle, X 2. Kingdon's, Shirwell. Barnstaple Athenaeum.

Oethoceeas Baeumense, n. sp. (Page 30.)

7. Small fragmentary specimen, showing the ornament, but not very clear signs of the annuli, x 5.

7 a, lower view. Ironpost, near Dulverton. My Collection.

8. Larger specimen, showing the annuli and the rate of tapering, X i. 8 «, section of lower end.

8 5, a portion of its mould, x 10. Frankmarsh. My Collection.

AcTiNOCEEAs ? (Hueonia) Crickii, n. sp. (Page 33.)

9. Specimen, probably belonging to this species, wanting the surface, but showing the septa and a

longitudinal carina, and with signs of longitudinal stri£e. Baggy. Museum of Practical

Geology.

10. Natural section, much decayed, showing the siphuncular arrangement. Locality ? Barnstaple

Athenaeum.

11. Another specimen, of which the exterior parts are lost, but in which the siphuncular arrangements

are preserved in good condition, x |. Barnstaple. Woodwardian Museum.

12. Another specimen, showing the siphuncular arrangements and retaining the septa. 12 a, portion,

X 2. 12 b, side view. " Marwood Beds." British Museum.

CoNTjLAEiA UEFLEXicosTA, Sandberger ? (Page 35.)

13. A fragmentary specimen, seen from within, x 2. Pilton. Porter Collection.

Tentaculites conicus, -F. a. Homer. (Page 36.)

14. Mould of a specimen, x 5. 14 a, cast. 14 b, transverse section. Top Orchard. Barnstaple

Athenseum.

Tentaculites (Coleolus ?) tentaculaeis, Phillips, sp. (Page 38.)

15. A somewhat worn specimen, x 3. Pilton. Porter Collection.
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PLATE V.

Fig. Macrochilina ttjebinea, n. sp. (Page 39.)

1. Specimen, obscured by matrix, x f. Kingdon's, Shirwell. Barnstaple Athenaeum.

2. A crushed aud rather doubtful specimen, x 3. Vicarage "Well, Pilton. Barnstaple Athenaeum.

Maceochilina pusilla, u. sp. (Page 40.)

3. Specimen, wanting the surface, slightly obscured by matrix, x 10. Pilton. Porter Collection,

LoxoNEMA TEOCHLEATUM, Munster, sj). (Page 41.)

4. Specimen, retaining the surface on lowest whorl, x 3. 4«, lowest whorl, X 10. Kingdon's,

Shirwell. Barnstaple Atlienaeum.

5. Another similar specimen, x 3. 5 «, lowest whorl but one, x 10. Kingdon's, Shirwell.

Barnstaple Athenaeum.

LoxoNEMA ANGLicuM, d'Orhigny. (Page 43.)

6. Mould of a specimen, showing the ornament. Braunton. Museum of Practical Geology.

HoLOPELLA TENUIS ULCATA, Saiidberger. (Page 51.)

7. Cast of a specimen, much embedded by matrix, x f. Kingdon's, Shirwell. Barnstaple

Athenaeum.

LoxoNEMA Hallii, u. sp. (Page 41.)

8. Specimen, drawn from a defective mould and cast, x 3. Vicarage Well, Pilton. Barnstaple

Athenaeum.
Pletjeotomaiiia, sp. (Page 59.)

9. Cast of a defective specimen, which retains some signs of ornament, though hidden in the drawing,

X 10. Pilton. Porter Collection.

AcLisiNA LONGissiMA, n. sp. (Page 52.)

10. Mould of a portion of a small shell, retaining eiglit whorls, showing the ornament and the

narrowness of the whorls, X 10. Pilton. Porter Collection.

Naticopsis Hallii, n. sp. (Page 44.)

11. Cast of an elongate specimen, showing the inner lip and the columella, x f. Marwood Beds.

Museum of Practical Geology.

12. Cast of a shorter specimen, X f. Marwood Beds. Museum of Practical Geology.

13. Cast of a very small and short specimen, probably the young form of this species, x 6. Baggy
Point. Hamling Collection.

Natica ? MEEiDiOKALis, Phillips. (Page 45.)

14. Cast of a small aud doubtful specimen, x 10. Ironpost. My Collection.

Capulus EOSTEATtrs, Trenkner ? (Page 46.)

15. Apical view of a small and very doubtful specimen (now mislaid).

16. Basal view of a small specimen, X 3. Pilton. Porter Collection.

Capultjs teeminalis, Whidborne. (Page 46.)

17. Lateral view of the cast of a large specimen, slightly distorted at the apex. 17 a, lower view

Pilton. Porter Collection.

Capulus compeessus, Qoldfuss, sp. (Page 47.)

18. Tipper view of the cast of a compressed specimen, X f. 18 a, lateral view. Top Orchard Quarry.

Barnstaple Athenaeum.

Oethonychia kotunda, n. sp. (Page 48.)

19. Upper view of a specimen, slightly enlarged. 19 a, apical view, showing the shape of the oral

margin. Pilton. Porter Collection.

Oethonychia acuta, F. A. B'omer, sp. (Page 48.)

20. Upper view of a compressed specimen, X f . Sowden, near Barnstaple. Barnstaple Athenaeum.
21. Another specimen, which is attached to the tegmen of Actinocrinus Porteri, n. sp., X f . Pilton.

Porter Collection.

MuECHisoNiA siMiLis, Trenkner. (Page 61.)

22. Specimen possessing transverse striae reflexed in the sinus-band, which are not, however, shown in

the drawing, which is reversed from the mould, X 5. Vicarage Well, Pilton. Barnstaple
Athenaeum.

23. Mould and cast (?) of a fragmentary specimen, X 3. 23 a, mould enkrged, showing the four
spiral threads. Vicarage Well, Pilton. Barnstaple Athenaeum.
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PLATE VI.

OBTHONYcniA ACUTA, F. A. Bomer, sp. (Page 48.)

ElG.

1. Lateral view of a very elongate specimen, defective near the aj^ex, x f . 1 «, apical view, showing

the size and shape of the oral margin. Top Orchard Quarry. Woodwardian Museum.

2. Lateral view of a shorter specimen, which has been somewhat compressed in fossilisation. 2 a,

apical view. Marwood Parish. Porter Collection.

HoLOPELLA TENUisuLCATA, Sandhergev. (Page 51.)

3. Cast of a small specimen, retaining a small portion of its surface, X 3. 3 «, surface, X 10.

Kingdon's, Shirwell. Barnstaple Athenaeum.

Etjomphalus vermis, n. sp. (Page 52.)

4. Lateral view of a very small specimen, x 10. 4 a, apical view. Pilton. Porter Collection.

Ehaphistoma JUNIUS, de Koninclc. (Page 54.)

5. Lateral view of a specimen, retaining part of the surface, X 3. 5 a, apical view. 5 h, upper

surface of a portion of a whorl, X 10, showing the ornament. Pilton. Porter Collection.

6. Lateral view of another specimen, x 5. West of Saunton Court. "Woodwardian Museum.

7. Lateral view of a rather lofty variety, X 5. 7 a, apical view showing the ornament, which is con-

tinued further from the suture than usual. West of Saunton Court. Woodwardian Museum.

Pleurotomaeia, sp. (Page 59.)

8. A doubtful and imperfect specimen, partly retaining the ornament, but obscured in shape by lying

aslant on the slab, X 10. Pilton. Porter Collection.

Pleuhotomaeia Hamlingii, n. sp. (Page 56.)

9. A well-preserved specimen, showing its shape and the sinus-band at the shoulder of the whorls,

X 3. 9 a, portion of whorl, X 10. Kingdon's, Shirwell. Barnstaple Athenaeum.

Pleueotomaria aspeea, Sowerhy. (Page 57.)

10. Specimen of a mould, showing an unusually fine ornament, X 3. 10 a, wax cast taken from the

same specimen, X 6 ; the elevated sinus-band is not clearly shown. 10 b, portion of whorl,

X 10. " Marwood beds, east of Barnstaple." Museum of Practical Greology.

11. Another specimen, of rather elongate form and with coarser ornament, showing the convexity of

the sinus-band, X 4. Petherwyn. Museum of Practical Geology.

12. Cast of a specimen, which may be the original of Phillips's fig. 177*. Petherwyn. Museum of

Practical Geology.

13. Cast of a small specimen very doubtfully referred to this species, x 5. Poleshill. Porter

Collection.

Muechisonia anglica, d'Orligmj. (Page 59.)

14. A small specimen, showing sinus-band, and apparently identical with the species figured by Phillips

from Barnstaple, X 3. Pilton. Porter Collection.

MuECHisoNiA, sp. (Page 60.)

15. Specimen of a cast, but showing sinus-band, and very similar to an ordinary form of M.

turlinata, Schlotheim, X f . Baggy Point. Museum of Practical Geology.
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PLATE VII.

Bellerophon (Bucania) elegans, cVOrbigny. (Page 62.)

1. Small specimen, imperfectly showing surface, X 6. la, portion of surface,

X 25, showing spiral and very fine transverse lines. Pilton. Porter

Collection.

EuPHEMUs Baeumensis, n. sp. (Page 70.)

2. Specimen figured by Phillips as Bellerophon JJrii, Fleming, X 6. Baggy

Point. Museum of Practical Geology.

Subclymenia Symondsii, MS. (Page 26.)

3. Very large specimen, almost entirely a cast, but occasionally showing signs of

surface-ornament. [The suture-lines, not having been observed until this

drawing had been completed, are not represented in it.] Luscott, near

Braunton. Museum of Practical Geology.

4. Wax cast from a smaller fragmental specimen of the mould, showing the

external ornament, X 2. Luscott ? Museum of Practical Geology.
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PLATE VIII.

Bellbrophon labyrinthodes, n. sp. (Page 63.)
Fig.

1. Specimen, retaining the surface, X 3. 1 a, portion of surface X 8. Kingdon's,

Shirwell. Barnstaple Athengeum.

2. Specimen with still finer ornament, X 6. 2 «, upper view showing the zigzag

course of the superficial ornament, and the traces of transverse lines

beneath it. 2 b, portion of surface, X 15. Baggy Point. Museum of

Practical Geology.

Bellerophon sdhglobatus, M'Goij. (Page 64.)

3. Specimen of a cast which has more obliquely flattened sides than usual,

X 2"5. 3 (7, upper view, showing umbilicus. Marwood Beds. Museum of

Practical Geology.

Salpingostoma? macromphalus, F. a. Bonier, sp. (Page 66.)

4. Specimen of a cast defective about the mouth, showing the rising of the

sinus-band, X f • 4 a, upper view, showing the large umbilicus and

elliptic coiling. Kingdon's, Shirwell. Barnstaple Athenaeum.

5. Another specimen, much obscured by matrix, but showing some part of the

oral expansion. 5 a, another view, showing the contour of the whorl

near the mouth. Kingdon's, Shirwell. Barnstaple Athenaeum.

Tropidodisous trilobatus, Sowerhy, sp. ? var. bisulcatus, F. A. Bomer. (Page 68.)

6. Specimen, showing the concavity of the sides, and the extremely wide

umbilicus, X 3. 6 a, lateral view. Baggy Point. Museum of Practical

Geology.

Bellerophon, sp. (Page 65.)

7. Lower view of a specimen in poor preservation, X 3. Vicarage Well, Pilton,

Barnstaple Athenaeum.

Lbptodomus constkicta, IPCoy (Page 75).

8. A large specimen, shghtly invaded by matrix below. Marwood. Museum of

Practical Geology.

9. Small specimen, lying rather obliquely in the matrix, which slightly overlaps

its anterior and inferior margins, and presenting a great likeness to Phillips's

figure of his Cypricardia impressa. Sow. Roborough. Porter Collection.

Panenka anglioa (Page 72.)

10. A large specimen, apparently somewhat shortened by pressure, in which the

median ribs are narrower than those on each side. Top Orchard. Barn-

staple Athenaeum.

11. Another specimen, longitudinally compressed, showing the recurved umbo and

the narrowness of the median ribs. 11 «, upper view. Barnstaple.

Woodwardian Museum.
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PLATE IX.
Tig.

Spathella munda, n. sp. (Page 115.)

1. Specimen, wanting the surface, but showing the ornamentatioii and the shape of the shell, X f

.

1 a. Anterior view. Freniington. Porter Collection.

Sanguinolites Poeteei, n. sp. (Page 77.)

2. Specimen, showing the shape and ornament, x f . 2 a. Anterior view. Pilton. Porter Collec-

tion.

Edmondia ? Athene, n. sp. (Page 81.)

3. Specimen, defective in front, x 3. Bradiford. Barnstaple Athenaeum.

Sanguinolites mimus, n. sp. (Page 78.)

4. Specimen, slightly defective in the supero-anterior part. "Marwood Beds." Museum of

Practical Geology.
6. Specimen, vertically compressed. Pilton. Porter Collection.

7. Specimen of a cast, x 2. Poleshill. Porter Collection.

Edmondia Bodana, Jl A. BiJmer, sp. (Page 80.)

5. Doubtful specimen, defective above, x f. Eoborough. Porter Collection.

8. Specimen, retaining the surface, x 2. Kingdon's, Shirwell. Barnstaple Athenaeum.

Sphenotus Hicksii, n. sp. (Page 83.)

9. Specimen, defective above, but showing the angular keel and the depressed back, x |. Ilfra-

combe Eoad, near Barnstaple. Museum of Practical Geology.

Sphenotus solenoides. Hall?. (Page 83.)

10. Specimen, retaining the surface, but possibly laterally distorted, x 2. South-west of Sloly.

Woodwardian Museum.
11. Very imperfect and distorted specimen. South-west of Sloly. "Woodwardian Museum.

Peothyeis becta, n. sp. (Page 86.)

12. Eight valve, showing the surface-ornament, but slightly overlapped by matrix in front. South
Cave, Baggy. Museum of Practical Geology.

13. 14. Casts of two valves, showing the anterior notch and the internal ridges. South Cave, Baggy.
Museum of Practical Geology.

Pbothtkis contoeta, n. sp. (Page 87.)

15. Cast of right valve, showing the anterior notch and the internal radiating ridges, x 2. Kingdon's,

Shirwell. Barnstaple Athenaeum.

IG. Similar cast, very defective above, but possessing the anterior notch and three transverse teeth,

X 2. 16 a. Portion of surface, more enlarged, showing the very fine threads. Kingdon's,

Shirwell. Barnstaple Athenaeum.

Peothyeis scalpeata, n. sp. (Page 88.)

17. Specimen of both valves in contact, showing the shape and the anterior notch, X 2. Plaistow

Mill Quarry (Sloly Beds). Museum of Practical Geology.

18. Another specimen, defective at the umbo, but showing the ornament and the anterior notch, X 2.

South-west of Sloly. Woodwardian Museum.

Phthonia, sp. (Page 85.)

19. Specimen of the posterior part of a shell x f . Top Orchard. Barnstaple Museum (and mould,

Porter Collection).

Cypeicaedinia scalaeis, Phillips, sp. (Page 90.)

20. Elongate specimen, distorted by pressure, X 3. Pilton. Porter Collection.

21. Shorter specimen, showing hind wing, X 3. Poleshill. Porter Collection.

Cypeicaedinia ?, sp. (Page 91.)

22. Specimen, much obscured by matrix, x f. Sloly. Barnstaple Athenaeum.

Leptodomus semisulcata, Sowerly, sp. (Page 76.)

23. 24. Imperfect specimens. 24 a. Portion of surface, showing part of one of the transverse ridges,

X 15. South-west of Sloly. Woodwardian Museum.
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PLATE X.

ScALDiA ? lONGA, n. sp. (Page 89.)

Fig,

1. Small specimen, retaining surface, with a nearly central umbo, x 2. la. Lateral view. Baggy

Point, South Cave. Museum of Practical Geology.

2. Similar specimen of a left valve, x 2. Baggy Point, South Cave. Museum of Practical Geology.

Mtophoeia inflata, F. a. Homer, sp. (Page 92.)

3. Cast of left valve, showing the hinge and the anterior muscle-scar. 3 a. Hinge-line, x f.

Coomhola Grits, County Cork. Museum of Practical Geology.

4. Specimen of a similar right valve. 4 a. Section. Coomhola Grits, County Cork. Museum of

Practical Geology.

Mtophobia deltoidea, Phillips, sp. (Page 93.)

5. Cast, with a very small umbo. 5 a. Hinge-line, x f . 5 5. Anterior view. Marwood. Museum

of Practical Geology.

6. Cast, showing the posterior muscle-scar, x f . 6 a. Anterior view. Marwood. Porter Collec-

tion.

7. Specimen, which is possibly the type of Phillips's species. 7 a. Posterior view. Petherwyn.

Museum of Practical Geology.

8. Hinge-line of another specimen, showing the posterior muscle-scar, x 4. Marwood. Museum of

Practical Geology.

MYOPnoEiA TEiGONA, F. A. BiJmer, sp. (Page 96.)

9. Large specimen, showing the hinge and the general outline, though probably rather distorted.

Eichards's Summer House, Croyde Bay. Museum of Practical Geology.

10. Large cast, much distorted by oblique compression, showing the hinge, the pallial line, and the

posterior spoon-like process. 10 a. Hinge, x 2, showing the teeth. Barnstaple. Museum of

Practical Geology.

11. Cast of the closed valves, preserving the natural shape, showing the position of the muscle-scars,

the pallial line, and the spoon-like process, x 2. 11a. Tipper view, showing the umbones and

the interlocking of the teeth. Barnstaple. Woodwardian Museum.

12. Cast of a right valve, showing the anterior muscle-scar and the marginal concavity, which indicates

the thickness of the shell, x |. Pilton. Porter Collection.

Ntjcula lineata, Phillips. (Page 97.)

13. Cast of the closed valves, showing the umbo and the sudden termination of the hinge, x 3. 13 a.

Lateral view. Upcott. Barnstaple Athenaeum.

14. Small fragmentary specimen, retaining surface, and showing the ornament, x 5. West of Saunton

Court. Woodwardian Museum.

Ctenodonta Newtonii, n. sp. (Page 99.)

15. Specimen, showing the general form, x 3. Tremington. Barnstaple Athenaeum.

Peothyeis scalpeata ? n. sp. (Page 88.)

16. Specimen, so greatly distorted that the umbo assumes a central position, x 3. 16 a. Portion of

surface, showing the lineations behind the umbo, x 15. Sloly. Barnstaple Athenseuiii.

17. Another extremely distorted specimen, X 4. 17 a. Portion of lineated surface behind the umbo,

X 15. South-west of Sloly. Woodwardian Museum.
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PLATE XL

Spathella munda, n. sp. (Page 115.)

Fig.

1, 2. Casts of the right and left valves, showing the punctated umbo and the

anterior muscle-scar, X 2. Frankmarsh. My Collection.

Edmondia ? Hamlingii, n. sp. (Page 82.)

3. Specimen, showing the surface and the position of the umbo. Rolled block

from Saunton Point. Hamling Collection.

CucuLL^A unilaterlis, Sowevhij (Page 109.)

4. A young shell, between varieties unilateralis and amygdalina. Marwood.

Woodwardian Museum.

5. Flat specimen of the variety Hardingii. Sloly. Barnstaple Athenaeum.

6. Rather flat specimen, between varieties unilateralis and amygdalina. Braunton.

Hamling Collection.

7. Small, deep, and very inequivalved specimen, between the varieties angusta

and unilateralis. Marwood. Woodwardian Museum.

8. Very deep specimen with very large umbo, exceeding the variety unilateralis.

Marwood. Woodwardian Museum.

9. The hinge of a specimen of var. amygdalina, drawn obliquely to show the teeth

which are nearly transverse, but slope slightly upwards from each side of

the umbo. Baggy Point. Barnstaple Athengeum.

10. Specimen, beyond variety unilateralis in obliquity and the large size of the

umbo. Braunton. Hamling Collection.

11. Specimen, between varieties angusta and trapezium, and differing from them

in the large size of its umbo. Sloly. Barnstaple Athengeum.

12. Specimen, beyond vavietj amygdalina in depth and transverseness. Marwood.

Woodwardian Museum.

13. Cast of extreme variety beyond trapezium in obliquity, with very elongate

and distant umbones, showing anterior muscle-scars. Barnstaple. Wood-

wardian Museum.

CucuLLJiiA DEPEESSA, PMlHps. (Page 111.)

14. Specimen showing the pallial line, the impression of the hinge, and two or

three faint rays near the inferior margin. Marwood. Woodwardian

Museum.
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PLATE XII.

Sphenotus ? soLENiFOEMis, Goldfuss, sp. (Page 84.)

Fig.

1. Specimen, mucb worn, but showing the anterior muscle-scar, and the flattened posterior^slope.

la. Upper view, showing the umbones and the posterior gape. Locality? Mantell Collection,

British Museum.

CucuLL^A DEPEESSA, Phillips. (Page 111.)

2. Very large and long specimen, slightly displaced or squeezed, so that the umbo of the right valve

has come into view behind the other. Marwood. Museum of Practical Geology.

3. Phillips's type, which is shorter and much more curtailed behind. 3 a. Upper view. Marwood.

Museum of Practical Geology.

Pahallelodoit pygm^us, Wliiteaves, var. infans, n. v. (Page 112.)

4. 5. Two minute casts, which seem to vary in length, one of which shows the posterior teeth, X 10.

Poleshill. Porter Collection.

Paballelodon priscxts, Ooldfuss, sp. (Page 113.)

6. Cast of a left valve, x f . Ironpost. My Collection.

MoDiOLOPsis, sp. (Page 114.)

7. Left valve, much obscured by matrix, x 2. South Cave, Baggy Point. Museum of Practical

Geology.

Ctenodonta? tensa, n. sp. (Page 104.)

8. Specimen showing the ornament, the subaugular posterior side, and signs of the lateral teeth,

which seem to have pierced the thin surface, x f . Sloly. Barnstaple Athenaeum.

9. Cast of a perfect, but very doubtful specimen, showing the teeth, x 2. da. Hinge-line, x 7.

Barnstaple. Museum of Practical Geology.

Ctenouonta (Koenenia), of. OBSOLETA, Ooldfuss, sp. (Page 106.)

10. Cast, showing the large anterior teeth, but having lost almost all the posterior part of the hinge,

X 2. Baggy Point. Museum of Practical Geology.

Ntjculites ? LATissiMus, Phillips, sp. ? (Page 107.)

11. Cast of right valve, showing the teeth and the clavicular ridge, X 2. 11 a, surface of the same

valve drawn from a wax impression of its mould, X |. 11 h. End view, x 2. Fremington.

Barnstaple Athenseum.

Ctenodonta (PALiEOifEiLo) LiEATA, Phillips, sp. (Page 100.)

12. Interior of right valve, showing hinge, x 3. Baggy. Museum of Practical Geology.

13. Eight valve, vertically compressed, x 2. 13 a. Portion of surface, the longitudinal lines of which

are probably induced by pressure, x 15. Barnstaple. Woodwardian Museum.
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PLATE XIII.

Ctenodonta (Pal^oneilo) lirata, Fhillips, sp, (Page 100.)

Fig.

1. Phillips'a type specimen, which is abraded in front and defective behind. Pilton. Museum of

Practical Geology.

2. Specimen, showing the posterior ridge and concavity, and with indications of the hinge-teeth,

which have partially pierced the shell-surface, x 2. Bradiford. Barnstaple Athenaeum.

3. Specimen, very greatly elongated by compression, x f. Saunton. Barnstaple Athenseum.

4. Specimen, figured by Phillips as Fullastra antiqua, Sowerby. Barnstaple. Museum of Practical

Geology.

CtENODONTA ? (PALiEONEILO) ANTIQTJA, SoiVO-ly, ?p. (Page 102.)

5. Sowerby's original type of Pullastra antiqiia ; the figure is drawn from the cast and mould of the

specimen combined, X 2. Marv/ood. Woodwardi<TU Museum.

Ctenodonta ? ELLiPTiCA, Phillips, sp. (P.ige 103.)

6. Large specimen, showing the ornament, x f. Bradiford. Barnstaple Athenasum.

Leptodesma citimum, n. sp. (Page 120.)

7. Large specimen, imperfect ou the wings. 7 «. Anterior view. Marvvood. Museum of Practical

Geology.

Mttilauca? modioloides, n. sp. (Page 117.)

8. Specimen with the margins somewhat obscured by matrix. Brauuton. Museum of Practical

Geology.

Cobeacephalus axgulosus, n. sp. (Page 119.)

9. Specimen of a right valve, showing the augulafced character of the contour and the nature of the

ornament. X 3. 9 a. Portion of surface, X 15. Top Orchard Quarry. "Woodwardian

Museum

,

CtJCULLiEA unilatebalis, (Soweriy.^ (Page 109.)

10. Specimen of a small cast of the closed valves of a very short variety. 10 a. Upper view.

Marwood. Museum of Practical Geology.

11. Small and doubtful specimen witli strong growth-lines, X f . Pilton. Porter Collection.

MoDiOLA AMTGDALiNA, Phillips. (Page 114.)

12. Cast of a left valve, X 2. Fremington. Porter Collection.

DiGONiOMYA elegans, n. sp. (Page 117.)

13. Large specimen of a cast, showing the dorsal depression and the posterior elongation. Croyde.

Museum of Practical Geology.

Pttchopteria damnoniensis, Sowerby, sp. (Page 126.)

14. Large and peculiarly shaped example, somewhat distorted, X |. 14 «. Portion of surface, X 8.

Barnstaple. Woodwardian Museum.

AvicuLOPKCTEN GEANXJLOsus, Phillips, sp. (Page 130.)

15. Specimen of a cast, showing the wings, X 2. Pilton. Porter Collection.
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PLATE XIV.

Leptodesma, sp. (Page 12].;

Fig.

1. Left valve, imperfect and probably somewhat distorted. Pilton. Barnstaple Athenseum.

Leptodesma cttltellatum, n. sp. (Page 121.)

2. Left valve, showing the fine striation, X 2. 2 a. Corresponding right valve from the same slab,

doubtless belonging to the same specimen, showing the fine striation of the surface of the back,

and the wings, x 2. Braunton. Museum of Practical G-eology.

3. Two valves in contact, lying obliquely in the matrix, and somewhat obscured, X 2. Pilton.

Porter Collection.

Leptodesma anatinum, n. sp. (Page 122.)

4. Cast of a right valve, very imperfect, but showing the umbo, hinge-line, wings, and anterior

muscle-scar, X 2. Pilton. Porter Collection.

5. Left valve, injured above, but showing the wings and the character of the surface, x 2. Pilton.

Porter Collection.

6. Another imperfect left valve, in which the surface-ornament is obliterated, but the shape

partially well shown. Pilton. Porter Collection.

Leiopteria Conbadi, Hall ? (Page 124.)

7. Specimen of the left valve, wanting surface, X f . Barnstaple. "Woodwardian Museum.

Leioptebia mtjeata, n. sp. (Page 125.)

8. Specimen of right valve, very defective, but showing the ornament and the general shape of

part of the skull, X 2. Barnstaple. Woodwardian Museum.

Ptxchoptebia damnoniensis, Sowerly, sp. (Page 12G.)

9. Large specimen, retaining the surface, which shows that the fine radiations on the hind wing are

sometimes partially obliterated, and having an angular, but somewhat injured front wing.

9 a. Portion of surface, X 10. West Angle Bay, Pembrokeshire. Museum of Practical Geology.

10. Sowerby's original type, which is almost a cast. The marked convexity of the hind wing in the

specimen is not shown in the figure. 10 a. Upper view. 10 h. Anterior view. Marwood.

Woodwardian Museum.

11. Cast of a much less oblique and transverse variety. 11a. Upper view. 11 J. Anterior view,

Marwood. Museum of Practical Geology.

12. Specimen, retaining surface, but obscured by matrix in front, accurately agreeing in character

with Phillips's figure of ^t7'ct«Za caHce^/ate, X 2. Kingdon's, Shirwell. Barnstaple Athenseum.

13. A similar specimen which more nearly approaches fig. 11 in shape, and in which the minute

concentric ornament predominates, X 2. Top Orchard. Barnstaple Athenseum.
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PLATE XV.

Pterinopecten poltteichus, Phillips, sp. (Page 132.)

Fig.

1. Very large but imperfect left valve, showing the radiations and some trace of transverse ornament.

Croyde Bay. Museum of Practical Geology.

Pterinopecten Hallii, n. sp. (Page 134).

2. Very perfect left valve, set very slightly obliquely in the matrix, and slightly defective on the

anterior wing, X 3. 2 a. Portion of the surface, X 5. Pilton. Porter Collection.

3. Left valve, with a large and undefined hind wing, defective in front, X f . Meer Top. Barnstaple

AthenaBum.

4. Left valve of a large shell, showing the front wing, but defective below, x |. Petherwyu.

Museum of Practical G-eology.

5. Left valve, wanting the wings, x |. Top Orchard. Barnstaple Athenaeum.

G. Left valve, wanting the wings, but showing the posterior side without rays and with stronger con-

centric threads, x 3. Top Orchard, Barnstaple Athenaeum.

Ceenipecten ? AtTRiTTJs, n. sp. ? (Page 139.)

7. Doubtful and indistinct left valve, with small wings and very numerous rays, which do not seem to

. alternate, but of which every third or fourth seems rather stronger than the rest. The surface

is removed except round the edges, x 2. Smoking House Lane. Porter Collection.

Pterinopecten scabriradians, n. sp. (Page 135.)

8. Doubtful left valve, imperfect in front, and somewhat obscured by vertical crushing and ex-

foliation of surface, but showing the fine, sharp, and nearly equal distinct ribs and faint signs

of transverse threads, X 3. Pilton. Porter Collection.

9. Defective right valve, showing the interrupted radiations and the deeply-notched anterior wing,

X 3. Pilton. Porter Collection.

Pterinopecten Austeni, F. A. Homer, sp. (Page 136.)

10. Very large left valve, showing the wings, tlie spiny margin, and the peculiar ornament. 10 a.

Portion of surface, X 3. Pilton. Porter Collection.

11. Left valve, drawn from a gutta-percha cast, and showing the foliaceous growtii-lines, X 2.

Barnstaple. "Woodwardian Museum.

Pteeinopecten mundus, n. sp. (Page 137.)

12. Left valve, showing the hinge-area and front wing. 12 a. Portion of surface, X 3. Barnstaple.

Woodwardian Museum.

13. Large but very much distorted specimen. 13 a. Lateral view. Barnstaple. AVoodwardian

Museum.

AcTiNOPTEETA RUDis, PJiUHps, sp. (Page 131.)

li. Left valve, defective below, and showing a smooth posterior wing, the smoothness of which

appears caused by the obliteration of the surface, X 2. Barnstaple. Woodwardian

Museum.
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PLATE XVI.

AvicuLOPECTEN TRANSVEESUS, Sowerhj, sp. (Page 127.)

1. Specimen of an imperfect left valve, retaining ornament, X ^. la. Portion of surface, X 10.

Barnstaple. Woodvvardian Museum.

2. Right valve, figured by Phillips, vertically compressed, but showing wings. Brushford. Museum
of Practical Geology.

3. Portion of right valve, showing the ornament and the anterior wing. Pilton. Porter Collection.

4. Eight valve, nearly perfect, but vertically compressed, showing the wings. Barnstaple Wood-

wardian Museum.

AvicuLOPECTEN nexilis, Sowerhi/, sp. (Page 129.)

5. Very imperfect specimen of the left valve, x 3. Top Orchard. Barnstaple Athenaeum.

6. More perfect, but rather doubtful left valve, defective at the wings, x 2. Braunton. Barnstaple

Atlienseum.

Pletjeonectites Piltonensis, n. sp. (Page 140.)

7. Nearly perfect right valve, showing the smooth surface, striated wing, and produced anterior

margin, x 2. Piltou. Porter Collection.

8. Mould of a very large right valve, showing the posterior wing. Pilton. Porter Collection.

9. Right valve, which is much less oblique, a difference which is probably due to distortion, but if not

would be, according to de Koninck, of specific value, X f. Top Orchard. Barnstaple

Athenaeum.

10. Left valve of a specimen, perhaps of the same species, but, if so, much distorted, x f. Bradiford.

Barnstaple Athenaeum.

11. Very similar but shorter left valve, x f. Raleigh. Barnstaple Athenaeum.

Pleueonecxites lepis, n. sp. (Page 142.)

12. Specimen of an imperfect right valve, X 2. Pilton. Porter Collection.

18. Specimen of the left valve, x 2. Top Orchard. Barnstaple Athenaeum.

Pletteonectites Hicksii, n. sp. (Page 142.)

14. Specimen of the left valve X f. BradiCord. Barnstaple Athenaeum.

Chenipecten? aueitus, u. sp. (Page 139.)

15. A very imperfect left valve, X 2. Bradiford. Barnstaple Athenaeum.

16. Right valve, imperfect below, but showing the ornament and the wings, X 3. Top Orchard.

Barnstaple Athenaeum.
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